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Preface 

Copies of this report and reference to the data can be made with written 
permission from the authors or the Director of the Division of Wildlife, South 
Dakota Department of Game, Fish and Parks, 523 East Capitol Avenue, Pierre, 
South Dakota 57501-3182. 
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Fisheries Survey 

Introduction 

Lake surveys were conducted by the South Dakota Department of Game 
Fish and Parks (SDGFP) to monitor fisheries populations throughout Region IV, 
which is comprised of 13 counties in northeastern South Dakota (Figure 1).  
Information presented in this report provides the results from lake surveys 
conducted during 2003, 2004, and 2005. Included in the lake survey reports are 
detailed management objectives that fulfill the requirements for management 
plans. 

Methods 

Frame nets and gill nets were set over a course of two to three days to 
survey fish populations.  The total number of nets utilized to sample any given 
lake during a survey was dependent on lake size (e.g., surface area).  Nets were 
fished for approximately 24-hour periods and reset at different locations in an 
attempt to cover as much shoreline and interior lake area as possible.  GPS 
coordinates were taken for each net site and net set locations were repeated 
each survey year when water levels were sufficient.  Double frame trap nets had 
1.9-cm mesh and 1.2 m x 1.5-m frames.  Monofilament gill nets were 47.5 m x 
1.8 m and had six 7.6-m panels of 1.3 cm, 1.9 cm, 2.5 cm, 3.2 cm, 3.8 cm and 
5.1 cm bar-mesh each. When possible, a minimum of one hundred fish of each 
species were measured (mm) and weighed (g).  Scales were collected from the 
left side, at the tip of the pectoral fin, and below the lateral line from all walleye 
sampled. An eighteen-scale sample from rudd was collected during the latter 
part of the survey. Unable to find an “a” value developed for aging rudd, a value 
of 30, based on the value of 32 developed for the Flathead chub (Willis personnel 
communication) was preliminarily utilized.  Fish in excess of the sub-sample were 
counted and assigned to length categories based on distribution of sub-samples.  
Catch-per-unit-effort (CPUE) of stock length fish, size structures such as 
proportional stock density (PSD) and relative stock density of preferred length 
fish (RSD-P), and relative weight (Wr) were calculated using WinFin Analysis 
(Francis 2000). Mean Wr for stock length fish was calculated and Wr trends over 
various fish length were assessed and reported when necessary.  Scale samples 
were taken from roughly 5 fish per 10 mm length group for smallmouth bass, 
largemouth bass, bluegill, and black crappie. In addition, otoliths were removed 
5 fish per 10 mm length group from walleye.  Scales and otoliths were aged and 
age at capture was estimated to monitor growth.  Fish scientific names reported in 
this report and abbreviations used are listed in appendix A.  Length categories as 
proposed by Gabelhouse (1984) as well as brief descriptions of fishery indices 
utilized in this report are provided in appendix B.  
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Figure 1. Webster District Office management area showing lakes surveyed and 
included in this report. 
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Elm Lake 


Site Description 


Location 
  Water designation number (WDN) 03-0011-00; 47-0011-00 

  Legal description T128N-R65W-Sec.4-6,8,9,17,21,29-32 

County (ies) Brown; McPherson 


  Location from nearest town nine miles west and one mile north of Frederick, SD 


Survey Dates and Netting Information 
  Dates of current survey August 5 – 7, 2003; August 3 – 5, 2004; August 2 – 4, 2005 

  Date of most recent survey August 6 – 8, 2002 

Gill net sets (n) 6 


  Frame net sets (n) 18 


Morphometry (Figure 1)
  Watershed area (acres) 107,854

  Surface area (acres) 1,187

 Maximum depth (ft) 34

  Mean depth (ft) 18


Ownership and Public Access 
Elm Lake is an impoundment managed by the SDGFP.  A public access site is located on the 

southwest shore and is maintained by the SDGFP (Figure 1).  Elm Lake is owned by the State of 

South Dakota and lands adjacent to the lake are generally under private ownership.  The city of 

Aberdeen maintains water rights to the upper 12 feet for municipal use. 


Watershed and Land Use 
The Elm Lake watershed is comprised of a mix of cropland (66%) and pasture or grassland (34%). 

Water Level Observations 
Water levels remain at the historic average.  Elm Lake is classified as eutrophic to hypereutrophic. 

Aquatic Vegetation and Exotics 
Cattails and bulrushes cover approximately 5% of the shoreline of Elm Lake and submergent 
vegetation is rare.  No un-naturalized exotic vegetation or wildlife was reported during this survey. 

Fish Management Information 
  Primary species black crappie, walleye, yellow perch 
  Other species black bullhead, bluegill, fathead minnow, common carp, Johnny 

darter, largemouth bass, northern pike, white sucker 

  Management classification warm-water permanent 

  Fish Consumption Advisories none 
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Figure 1. Elm Lake contour map. 
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Results and Discussion 

Elm Lake is a large, artificial, impoundment located 10 miles northwest of 
Frederick, SD. Elm Lake was constructed in 1937 by the Works Progress 
Administration. Elm Lake was named after the Elm River on which it is located.  
The city of Aberdeen has rights to the top twelve feet of water in the lake.  
Currently Elm Lake is primarily managed as a black crappie, walleye and yellow 
perch fishery. Overall, as many as 11 species of fish contribute to the fishery in 
Elm Lake. 

Primary Species 

Black crappie: During 2005, the mean frame net CPUE of stock length 
black crappie was 14.7 (Table 1) and near the objective range (≥15 fish/net night) 
for black crappie in Elm Lake (Table 3). Historically, abundance of black crappie 
has fluctuated (Table 2). Since 1999, the frame net mean CPUE of stock length 
black crappie has ranged from 2.7 to 26.3 with an average of 12.4.  Ermer et al. 
(2005) attributed the black crappie variability in Elm Lake to habitat and climatic 
conditions that conspire to influence recruitment.  Generally, black crappies 
demonstrate cyclical recruitment patterns and the overall abundance usually 
fluctuates accordingly. Black crappie in Elm Lake will likely continue to fluctuate 
with some spikes in CPUE above 15 following years of high recruitment, and 
then dropping below 15 following years of poor recruitment. 

Black crappie captured in frame nets during 2005 ranged in total length 
from 80 to 240 mm (Figure 3).  The PSD and RSD-P of black crappie captured in 
frame nets during 2005 were 53 and 16, respectively (Table 1; Table 3; Figure 3).  
Generally, three year classes of black crappie were apparent in the catch during 
2005 including cohorts of fish with a modal total length near 120, 200, and 310 

Management Objectives 

1) Maintain a mean gill net CPUE of stock length walleye ≥ 10, a PSD of 40 – 60, 
an RSD-P of 5 – 10, and a mean Wr > 80. 

2) Maintain a mean frame net CPUE of stock length black crappie ≥ 15, a PSD of 
30 – 60, an RSD-P of 5 – 10, and a mean Wr > 80. 

3) Maintain a mean gill net CPUE of stock length yellow perch ≥ 15 and a mean 
Wr > 80. 

4) Maintain a mean frame net CPUE of stock length bullhead ≤ 100, a mean Wr > 
80, and encourage commercial harvest during periods of high abundance. 

5) Monitor water levels and winterkill events. 
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mm. Aging data indicated a total of six year classes that were represented in the 
2005 frame net catch (Table 5). Specifically, the 2003 and 2004 year classes 
comprised roughly 84 percent of the 2005 black crappie catch while the 1999 and 
2000 year classes comprised another ten percent of the catch. Apparently, black 
crappies have attained some degree of successful recruitment during each of the 
past six years. 

Growth of black crappie was estimated in 2000 and 2005.  Analysis of 
black crappie growth in Elm Lake indicated that growth was above the statewide 
and regional average (Table 5). However, growth apparently slowed during 2005 
relative to 2000 for black crappie ages 1 – 3.  The condition of black crappie was 
good during 2005 and within the objective range with a mean Wr of 108 (Table 1; 
Table 3; Figure 3). No relationship was apparent between black crappie Wr and 
total length indicating appropriate food availability over the entire length range of 
crappie in Elm Lake. 

Walleye: The mean gill net CPUE of stock length walleye during 2005 
was 3.8 (Table 1) and below the objective range (≥ 10 stock length fish/net night) 
for walleye in Elm Lake.  Dating back to 1999 saugeye-walleye abundance in 
Elm Lake based on gill net CPUE has ranged from 3.0 to 18.7 stock length 
saugeye-walleye/net night with an average of 8.6 (Table 2; Table 3).  The gill net 
CPUE of stock length walleye during 2005 indicated low density and was below 
the 1999 – 2005 average. 

Walleye captured in gill nets during 2005 ranged in length from 240 to 530 
mm (Figure 5). The PSD and RSD-P of walleye captured in gill nets during 2005 
was 52 and 9, respectively.  The 2005 estimated PSD and RSD-P were within 
the objective ranges for a balanced walleye population.  Of the walleye captured 
in gill nets from 2003 through 2005 a high percentage were within the quality 
(380 mm) and preferred (508 mm) length groups.  Roughly 50% of the walleye 
captured during 2005 were above the 356 mm (14 inch) minimum length 
restriction enforced on Elm Lake (Figure 5). 

Walleye fingerling stockings have occurred annually since 1996 with the 
exception of 2002. During the 2005 survey a total of five year classes of walleye 
were represented in the catch (Table 6; Table 8; Figure 5); thus, four of the past 
nine stockings were represented in the walleye catch, which occurred in 1996 – 
2001 and 2003 – 2004 (Table 8). The 2004 year class currently comprises a 
large proportion of the walleye population in Elm Lake. The absence of the 2000 
and 2003 fish stockings from the net catch and a weak 2002 naturally produced 
year class is likely responsible for the decline in abundance observed in the 2005 
survey. 

Based on the 2003 survey, growth of walleye in Elm Lake was relatively 
slow and below the regional and statewide average with walleye achieving 
quality length (380 mm) between age 3 and age 4 (Table 4).  However, growth of 
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walleye in Elm Lake has increased since 2003 most likely due to decreased 
abundance (Table 5).  Condition of stock length walleye captured in gill nets in 
2005 was above the objective (≥80) with a mean Wr of 95. Based on the history 
of year classes in Elm Lake it is likely that biannual fingerling stockings are 
needed to maintain a moderate density walleye population. Subsequently, 
walleye have been stocked annually into Elm Lake from 1996 – 2001, and 2003 
– 2004. 

Yellow Perch: The mean gill net CPUE of stock length (200 mm) yellow 
perch in 2005 was zero and obviously below the objective range (≥ 15 fish/net 
night) for perch in Elm Lake (Tables 1 – 3).  Since 1999 the gill net CPUE of 
stock length yellow perch has fluctuated with a low of 0.0 (2005) and a high of 
22.8 (2001) (Table 2; Table 3) with an average of 7.6.  Overall, the yellow perch 
population in Elm Lake is classified as low density and perch abundance has 
declined annually since the high in 2001 (Table 2; Table 3).  Inspection of the 
length frequency histogram indicates no new year classes of yellow perch during 
recent years (Figure 6). Ermer et al. (2005) suggested that yellow perch are 
most likely limited in Elm Lake by the lack of suitable habitat.  The addition of 
trees and other structures to Elm Lake may aid in providing habitat, but it is 
unlikely that yellow perch will sustain a sport fishery in the lake.  

Other Species 

Black bullhead: The mean frame net CPUE of stock length black bullhead 
during 2005 was 106.4 (Table 1) and above the objective range (≤ 100) for black 
bullhead in Elm Lake (Table 3). Dating back to 1999 black bullhead abundance 
in Elm Lake has been considered high density and the CPUE has often 
exceeded 100 fish/net night (Table 2; Table 3).  The abundance of black bullhead 
in 2005 was about 22% of the 1999 – 2005 average of 482 fish/net night and the 
second lowest CPUE during the seven year period dating back to 1999 (Table 2; 
Table 3). 

Black bullhead captured in frame nets during 2005 suggested the 
presence of a number of year class, with two primary year classes with total 
lengths ranging from 100 to 140 mm and 160 to 240 mm (Figure 2).  The PSD of 
black bullhead captured in frame nets during 2005 was 18 and the RSD-P was 1 
(Table 1; Table 3; Figure 2). The low PSD and RSD-P indicated the presence of 
a large percentage of sub-quality length (≤ 230 mm) black bullhead.  The majority 
of the black bullhead in Elm Lake in 2005 were most likely younger than age 5.   

Ermer et al. (2005) reported that, based on length frequency, black 
bullhead recruitment was consistently high with occasional very large year-
classes being produced. Apparently, conditions have been favorable for black 
bullhead reproduction during recent years in Elm Lake based on the high 
abundance and the low proportion of larger fish in the population.  The condition 
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of black bullhead in Elm Lake during 2005 was above the objective of 80 with a 
mean Wr of 88 (Table 1; Table 3). 

Bluegill: The mean frame net CPUE of stock length bluegill during 2005 
was 1.2 (Table 1). Dating back to 1999, bluegill abundance in Elm Lake has 
been considered low density and the 1999 – 2005 average CPUE was 1.1 (Table 
2; Table 3). The abundance of bluegill in 2005 was above the 1999 – 2005 
average and the third highest CPUE during that same interval (Table 3).   

The total length of bluegill captured in frame nets during 2005 ranged from 
80 to 240 mm (Figure 4) with roughly 85 percent of the bluegill less than 190 mm 
(7.5 inches). The PSD of bluegill captured in frame nets during 2005 was 60 and 
the RSD-P was 11 (Table 1). No growth information was available for bluegill in 
Elm Lake; however, the condition of bluegill in Elm Lake during 2005 was above 
the objective of 80 with a mean Wr of 112 (Table 1; Table 3).   

Based on historic survey results it is unlikely that the bluegill population in 
Elm Lake could be maintained at a density considered moderate (25 fish/net 
night). Most likely, the limiting factor for bluegill abundance in Elm Lake is low 
recruitment attributed to the lack of quality habitat for reproduction and rearing.  
Hypothetically, the inconsistencies in bluegill recruitment could be due to 
changing environmental conditions in the Elm Lake impoundment and specifically 
fluctuating water levels and nutrient input. 

Northern Pike: The CPUE of stock length northern pike in Elm Lake during 
2005 was 0.8 for frame nets (Table 1). Northern pike typically are not sampled 
consistently using standard lake survey methods and gill nets have not 
consistently sampled northern pike in Elm Lake.  However, northern pike in Elm 
Lake have generally been considered moderate-low density with a 1999 – 2005 
mean CPUE of stock length fish of 1.3 for frame nets (Table 1; Table 2).  
Northern pike were collected from Elm Lake that ranged in length from 450 to 
790 mm. The PSD was 86 and the RSD-P was 21 for northern pike captured in 
frame nets (Table 1) indicating a length based size structure dominated by larger 
pike. The condition of northern pike captured in Elm Lake during 2005 was 
within the objective range (Wr ≥ 80) with a mean Wr of 88.  Overall, it appears 
that Elm Lake contains sufficient food availability for acceptable northern pike 
condition given the moderate-low abundance of pike in the lake. 

Other: Channel catfish, common carp, green sunfish, largemouth bass, 
and white sucker were other fish species captured during the 2005 survey; 
however, the abundance of these fish species was considered low density (Table 
1, Table 2). The contribution of species other than black crappie, northern pike, 
and walleye to the sport fishery at the time of this survey was likely minimal. 
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Summary 

Elm Lake is managed as a black crappie, walleye and yellow perch 
fishery. In addition, black bullhead are monitored closely to assess abundance.  
During 2005, black bullhead abundance was above the objective range for frame 
net CPUE (≤ 100 stock length fish/net night).  However, black bullhead mean 
frame net CPUE in 2005 was nearly 75 percent less than the 1999 – 2005 
average and indicates that abundance of bullhead in Elm Lake has declined.  
Commercial harvest of black bullhead should be encouraged to minimize the 
impact of high bullhead abundance on sport fish in Elm Lake.  However, the 
current size structure of black bullhead in Elm Lake may make the commercial 
harvest undesirable. 

The mean frame net CPUE of stock length black crappie during 2005 was 
near the objective range (≥ 15) for black crappie in Elm Lake. Dating back to 
1999 black crappie abundance in Elm Lake has been considered moderate 
density. The abundance of black crappie in 2005 was above the 1999 – 2005 
average and the third highest CPUE encountered during that time period.  Year 
class strength of black crappie in Elm Lake has varied depending on recruitment.  
At the time of this survey, the crappie population in Elm Lake was comprised of a 
number of year classes indicating relatively consistent recruitment during recent 
years, which is a good sign for the short-term future of the crappie sport fishery.   

During 2005, the abundance of stock length (130 mm) yellow perch in Elm 
Lake indicated that the yellow perch population was low density.  In fact, the gill 
net CPUE of stock length yellow perch has remained low since 2002 with a 1999 
– 2005 average of 7.6, which is below the objective range for a moderate density 
population.  The fluctuating abundance of yellow perch in Elm Lake is likely due 
to differential sampling success from year to year using standard lake survey 
gear, and due to variable reproductive success among years. 

The abundance of stock length (250 mm) walleye in Elm Lake based on 
mean gill net CPUE was indicative of a low density population and fell short of 
the objective range of ≥ 10 stock length fish/net.  Subsequently, the 2005 
estimated abundance for stock length walleye was below the 1999 – 2005 
average. The 2005 estimated PSD and RSD-P were within the objective ranges 
for a balanced walleye population.  Of the walleye captured in gill nets from 2003 
through 2005 a high percentage were within the quality (380 mm) and preferred 
(508 mm) length groups. Roughly 50% of the walleye captured during 2005 were 
above the 356 mm (14 inch) minimum length restriction enforced on Elm Lake.  
Walleye fingerling stockings have occurred annually since 1996 with the 
exception of 2002, and should be continued until a moderate density population 
is achieved. 
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Management Recommendations 

1) Conduct fish population assessment surveys on an annual basis (next survey 
scheduled in summer 2006) to monitor fish abundance, fish population size 
structures, fish growth, and stocking success. 

2) Conduct fall night electrofishing on an annual basis to monitor walleye young-of
the-year abundance. 

3) Collect scales from black crappie to assess the age structure of the population. 

4) Stock walleye on a biannual basis to maintain consistent year classes.  If the fall 
night electrofishing CPUE of young-of-the-year walleye falls below 75 fish/hour 
than walleye should be stocked the following year regardless of the stocking 
schedule. Stock northern pike and yellow perch in cases of complete winterkill 
events to establish a fish population.  Monitor water levels and winterkill events 
to assess stocking strategies. 

5) Encourage commercial harvest of black bullhead to limit abundance if the 
abundance exceeds the management objective.  At the time of this survey, the 
abundance of black bullhead in Elm Lake did exceed the management objective 
and commercial harvest should be encouraged. 
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Table 1. 	Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in experimental gill net sets or frame net 
sets in Elm Lake, 2003 - 2005. Confidence intervals include 80 percent 
(± CI-80) or 90 percent (± CI-90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2003 
Gill nets 

BLB 70.0 19.0 10 3 0 --- 89 1 
BLC 0.2 0.3 100 --- 100 --- 113 --- 
NOP 0.7 0.7 0 --- 0 --- 93 1 
WAE/SXW 3.0 2.0 78 17 0 --- 97 1 
WHS 14.0 2.8 99 1 67 8 97 5 
YEP 4.0 1.4 79 15 25 15 98 2 

  Frame nets 
BLB 501.9 176.6 22 1 0 0 89 1 
BLC 4.2 1.3 100 0 83 7 110 2 
BLG 0.1 0.1 100 0 100 0 126 22 
CCF 0.3 0.2 83 17 17 33 98 13 
COC 0.2 0.2 75 25 50 50 81 7 
NOP 1.0 0.4 94 16 44 21 92 3 
WAE/SXW 0.2 0.1 0 --- 0 --- 89 24 
WHS 0.6 0.4 100 0 90 10 95 4 
YEP 0.1 0.1 100 --- 100 --- 105 --- 

2004 
Gill nets 

BLB 14.3 12.0 37 9 0 --- --- --- 
BLC 3.7 1.6 27 17 44 17 134 6 
CCF 0.3 0.3 50 50 50 50 97 0 
GSF 0.2 0.3 0 --- 0 --- 107 --- 
NOP 0.7 0.7 25 59 0 --- 96 4 
WAE/SXW 7.0 2.4 98 2 12 8 99 1 
WHS 11.7 1.9 64 10 59 9 --- --- 
YEB 1.5 2.2 56 32 44 33 --- --- 
YEP 0.7 0.5 100 0 50 50 104 4 

  Frame nets 
BLB 50.3 36.4 34 3 0 --- 104 2 
BLC 24.9 8.4 34 3 33 3 127 2 
BLG 0.1 0.1 0 --- 0 --- 153 229 
CCF 0.1 0.2 100 0 100 0 --- --- 
COC 0.6 0.3 100 0 70 18 84 2 
NOP 0.7 0.3 83 17 8 15 92 5 
WAE/SXW 0.5 0.2 89 11 0 --- 92 8 
WHS 1.5 0.5 63 16 63 16 96 1 
YEP 0.3 0.2 20 43 20 43 112 14 
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Survey Year 
Species 

Abundance Stock Density Indices Condition 
CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2005 
Gill nets 

BLB 8.0 2.5 4 5 0 0 99 1 
BLC 1.2 0.9 43 39 29 35 117 7 
CCF 0.3 0.3 100 0 100 0 113 17 
NOP 2.0 0.9 100 0 8 15 90 2 
WAE/SXW 3.8 2.1 52 18 9 10 95 2 
WHS 16.8 3.7 96 3 41 8 94 < 1 

  Frame nets 
BLB 106.4 62.1 18 2 1 0 88 2 
BLC 14.7 5.3 53 5 16 3 108 1 
BLG 1.2 0.8 60 14 11 10 112 5 
COC 0.2 0.1 100 0 75 25 90 9 
NOP 0.8 0.4 86 14 21 21 88 14 
WAE/SXW 1.1 0.3 17 15 0 0 92 1 
WHS 0.8 0.7 100 0 62 25 81 4 
YEP 0.1 0.1 0 0 0 0 109 ---

Table 1 continued. Mean catch rate (CPUE; Catch/net night) of stock length 
fish, mean relative weight (Wr) of stock length fish, 
proportional stock density (PSD) and relative stock density of 
preferred length fish (RSD-P) of various fish species 
captured in experimental gill net sets or frame net sets in 
Elm Lake, 2003 - 2005. Confidence intervals include 80 
percent (± CI-80) or 90 percent (± CI-90). 
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Species 
CPUE

1999 2000 2001 2002 2003 2004 2005 Mean 
Gill nets 
BLB 105.3 146.2 75.8 117.7 70.0 14.3 8.0 76.8 
BLC 2.8 2.2 1.8 0.5 0.2 3.7 1.2 1.8 
BLG 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 
CCF 0.2 0.2 0.2 0.0 0.0 0.3 0.3 0.2 
COC 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.1 
GSF 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 
NOP 1.0 1.0 0.3 1.0 0.7 0.7 2.0 1.0 
WAE/SXW 8.2 8.5 18.7 10.8 3.0 7.0 3.8 8.6 
WHS 2.3 2.2 4.8 7.0 14.0 11.7 16.8 8.4 
YEB 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.2 
YEP 5.3 15.8 22.8 4.7 4.0 0.7 0.0 7.6 

Frame nets 
BLB 816.1 672.7 355.8 873.2 501.9 50.3 106.4 482.3 
BLC 5.6 2.7 26.3 8.1 4.2 24.9 14.7 12.4 
BLG 0.8 2.1 3.0 0.6 0.1 0.1 1.2 1.1 
CCF 0.1 0.0 0.0 0.2 0.3 0.1 0.0 0.1 
COC 0.1 0.2 0.1 0.1 0.2 0.6 0.2 0.2 
LMB 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
NOP 0.6 0.9 2.3 2.6 1.0 0.7 0.8 1.3 
WAE/SXW 0.4 0.2 2.4 3.3 0.2 0.5 1.1 1.2 
WHS 0.0 0.2 0.8 1.2 0.6 1.5 0.8 0.7 
YEP 0.7 0.3 1.1 1.1 0.1 0.3 0.1 0.5 

Table 2. 	 Historic mean catch rate (CPUE; Catch/net night) of stock length fish 
for various fish species captured in experimental gill net sets, frame net 
sets, or electrofishing in Elm Lake, 1999 - 2005. 

 

.
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Species 1999 2000 2001 2002 2003 2004 2005 Average 1 Objective 
Frame nets 

BLB 
CPUE 816 673 356 873 502 50 106 482 ≤ 100 
PSD 17 65 71 46 22 34 18 39 ---
RSD-P 0 0 0 0 0 0 1 0 ---
Wr 96 88 87 92 89 104 88 92 ≥ 80 

BLC 
CPUE 6 3 26 8 4 25 15 12 ≥ 15 
PSD 86 88 97 86 100 34 53 78 30 – 60 
RSD-P 75 37 39 58 83 33 16 49 5 – 10 
Wr 109 109 107 103 110 127 108 110 ≥ 80 

Gill nets 
  WAE/SXW 

CPUE 8 9 19 11 3 7 4 9 ≥ 10 
PSD 55 43 29 34 78 98 52 56 40 – 60 
RSD-P 10 14 4 0 0 12 9 7 5 – 10 
Wr 92 84 88 96 97 99 95 93 ≥ 80 

YEP 
CPUE 5 16 23 5 4 1 0 8 ≥ 15 
PSD 56 59 80 86 79 100 --- 77 ---
RSD-P 38 18 14 21 25 50 --- 28 ---
Wr 102 95 100 98 98 104 --- 100 ≥ 80 

1 Historic data from all surveys conducted since 1999. 

Table 3. 	Mean catch rate (CPUE; catch/net night), proportional stock density 
(PSD), relative stock density of preferred length fish (RSD-P), and 
relative weight (Wr) for primary management species captured in 
experimental gill net sets, frame net sets, or electrofishing in Elm Lake, 
1999 - 2005. 
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Year Age N 
Age 

1 2 3 4 5 6
2001 
2000 
1999 
1998 
1997 

2 
3 
4 
5 
6 

4 
2 
7 
4 
2 

171 
141 
158 
158 
191 

281 
287 
289 
269 
242 

---
345 
340 
351 
326 

---
---

389 
408 
409 

---
---
---

436
460

--
--
--
--

488
Mean --- 19 164 273 341 402 448 488


SE --- --- 8 9 5 7 12  
1Mean Comparison 

  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 
494 
497 
490 

--

--

--

--


1 Willis et al. 2001. 

Year N  
Age 

1 2 3 4 5
2005 293 133 200 221 299 314 318

2000 49 140 215 256 300 311 --


Year N  
Age 

1 2 3 4 5 6 7 8
2005 24 266 --- 429 484 --- 464 509 --
2004 41 311 --- 428 454 497 496 --- --
2003 19 --- 346 400 415 459 503 --- --
2002 79 218 336 354 403 459 --- --- --
2001 112 259 307 362 414 478 534 --- 644
2000 a 60 213 306 378 406 5050 555 565 --
1999 a 55 225 298 349 403 482 510 --- --
a walleye/saugeye. 

Table 4. 	 Mean back-calculated length (mm) at age and standard error (SE) for 
walleye/saugeye captured in experimental gill net sets in Elm Lake, 
2003. 
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Table 5. 	 Weighted mean length at capture (mm) for black crappie captured in 
frame net sets in Elm Lake, 1999 – 2005. Note: sampling was 
conducted at approximately the same time during each year allowing 
comparisons among years to monitor growth trends. 

Table 6. 	 Weighted mean length at capture (mm) for walleye captured in 
experimental gill net sets in Elm Lake, 1999 – 2005.  Note: sampling 
was conducted at approximately the same time during each year 
allowing comparisons among years to monitor growth trends.   



Year Species Size Number 


1996 SXW small fingerling 138,600 

1997 SXW large fingerling 59,200 

1998 SXW large fingerling 29,760 

1999 SXW large fingerling 40,000 

2000 CCF large fingerling 30,000 


SXW small fingerling 126,280 

2001 WAE small fingerling 120,000 

2003 WAE small fingerling 122,200 

2004 WAE small fingerling 241,800 

2005 WAE large fingerling 75,528 


Table 7. Stocking history (10-year) including size and number for fishes 
stocked into Elm Lake, 1996 - 2005. 

Table 8. 	 Numbers of walleye/saugeye sampled (n) by year class and 
associated stocking history (Number stocked x 1,000) for walleye 
captured in Elm Lake, 1999 - 2005. 

Year Class 
Survey Year 2004 2003 2002 2001 2000 a 1999 a 1998 a 1997 a 1996 a

 2005 12 1 7 1 3
 2004 --- 1 19 9 11 1 
2003 --- --- 4 2 7 4 2 
2002 --- --- --- 15 21 22 14 7 
2001 --- --- --- --- 7 33 48 16 4
 2000 --- --- --- --- --- 12 22 11 8
 1999 --- --- --- --- --- --- 8 7 24 
Number stocked 
fry 

  small fingerling 241.8 122.2 120.0 126.3 138.6
  large fingerling 40.0 29.8 59.2 
a saugeye. 
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Figure 2. Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for black bullhead captured in frame net sets in Elm Lake, 
2003 – 2005. 
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Figure 3. Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for black crappie captured in frame net sets in Elm Lake, 
2003 – 2005. 
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Figure 4. 	Length frequency, catch rate of stock length fish (CPUE), proportional 

stock density (PSD), and relative stock density of preferred length fish 

(RSD-P) for northern pike captured in frame net sets in Elm Lake, 2003 

– 2005. 
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Figure 5. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for walleye captured in gill net sets in Elm Lake, 2003 – 2005. 
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Figure 6. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for yellow perch captured in gill net sets in Elm Lake, 2003 – 
2005. 
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Richmond Lake 


Site Description 


Location 
  Water designation number (WDN) 03-0008-00 

  Legal description T124N-R64W-Sec.1,12,13,14,25,36; T125N-R65W


Sec.19,22,23,24,25 

County (ies) Brown 


  Location from nearest town five miles north and four miles west of Aberdeen 


Survey Dates and Netting Information 
  Dates of current survey 	 August 12 – 14, September 6, 2003  


August 10 – 12, October 6, 2004   

August 10 – 12, October 13, 2005 


  Date of most recent survey August 13 – 15, October 15, 2002 

Gill net sets (n) 6 (2003, 2005); 4 (2004) 


  Frame net sets (n) 18 (2003, 2005); 13 (2004)

  Fall electrofishing (min) 73 (2003); 49 (2004); 63 (2005) 


Morphometry (Figure 1)
  Watershed area (acres) 103,128

  Surface area (acres) 829

 Maximum depth (ft) 29

  Mean depth (ft) 15


Ownership and Public Access 
Richmond Lake is an impoundment managed by the SDGFP.  Three public access sites are located on 
the south, southwest, and eastern shorelines and are maintained by the SDGFP (Figure 1).  Richmond 
Lake is owned by the State of South Dakota and lands adjacent to the lake are generally under private 
ownership. 

Watershed and Land Use 
The Richmond Lake watershed is comprised of a mix of pasture or grassland (82%), cropland (16%), 
and cabins (7%). 

Water Level Observations 
Water levels remain at the historic average.  Agricultural and urban run-off contribute both sediment as well 
as nutrients. Trophic state fluctuates between hypereutrophic and eutrophic (Stueven and Stewart 1996). 

Aquatic Vegetation and Exotics 
Emergent and submergent vegetation is limited to the upper reaches of Richmond Lake.  Bulrush and 
cattail predominate and cover less than 5% of the entire shoreline.  Wave action, sharply sloping 
shoreline and abundant algae prevent extensive vegetation in the lower reaches.  No un-naturalized 
exotic vegetation or wildlife was reported during this survey. 

Fish Management Information 
  Primary species 	 black crappie, bluegill, channel catfish, largemouth bass, 


smallmouth bass, saugeye-walleye, yellow perch 

  Other species 	 black bullhead, common carp, fathead minnow, green sunfish, 


northern pike, pumpkinseed, rock bass, spottail shiner, white 

bass, white sucker  


  Management classification warm-water permanent impoundment 

  Fish Consumption Advisories none 
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Figure 1. Richmond Lake contour map. 
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Management Objectives 

1) Maintain a mean gill net CPUE of stock length walleye ≥ 10, a PSD of 40 – 60, 
an RSD-P of 5 – 10, and a mean Wr > 80. 

2) Maintain a mean frame net CPUE of stock length black crappie ≥ 15, a PSD of 
30 – 60, an RSD-P of 5 – 10, and a mean Wr > 80. 

3) Maintain a mean frame net CPUE of stock length bluegill ≥ 25, a PSD of 20 – 
60, an RSD-P of 5 – 20, and a mean Wr > 80. 

4) Maintain a mean gill net CPUE of stock length yellow perch ≥ 15 and a mean 
Wr > 80. 

5) Maintain a mean fall night electrofishing CPUE of stock length smallmouth bass 
≥ 10, a PSD of 40 – 70, an RSD-P of 10 – 20, and a mean Wr > 80. 

6) Maintain a mean fall night electrofishing CPUE of stock length largemouth bass 
≥ 10, a PSD of 40 – 70, an RSD-P of 10 – 20, and a mean Wr > 80. 

7) Maintain a mean frame net CPUE of stock length bullhead ≤ 100, a mean Wr > 
80, and encourage commercial harvest during periods of high abundance. 

8) Monitor water levels and winterkill events. 

Results and Discussion 

Richmond Lake is a large, artificial, impoundment located 8 miles 
northwest of Aberdeen, SD. Richmond Lake was constructed in 1938 by the 
Works Progress Administration. The lake started to fill in January of 1937 and 
regular reservoir operation began in the fall of 1938.  Richmond Lake was named 
for the railroad freight station of Richmond, which is located near the lake.  
Currently Richmond Lake is primarily managed as a bluegill, black crappie, 
largemouth bass, walleye and yellow perch fishery.  Overall, as many as 17 
species of fish contribute to the fishery in Richmond Lake.  

Primary Species 

Black crappie: During 2005, the mean frame net CPUE of stock length 
black crappie was 40.3 (Table 1) and above the objective range for a moderate 
density (≥15 fish/net night) black crappie population (Table 3).  The abundance of 
black crappie in Richmond Lake has generally remained near or above the 
objective range from year-to-year and currently is considered moderate-high 
density (Table 2; Table 3). Hubers (2002) suggested that based on the 1999 and 
2000 fisheries assessments that black crappie recruitment was negatively 

24 Richmond Lake 



impacted by high walleye/saugeye abundance.  Furthermore, unless the 
abundance of walleye was reduced that the black crappie population would not 
maintain moderate density and that annual stocking of walleye fingerlings 
needed to be reduced. However, since 2000 the density of walleye in Richmond 
Lake has been maintained at or above moderate density while the abundance of 
black crappie has also been maintained at or above moderate density (Table 3).  

Black crappie captured in frame nets during 2005 ranged in total length 
from 140 to 290 mm (Figure 3).  The PSD and RSD-P of black crappie captured 
in frame nets during 2005 was 83 and 13, respectively (Table 1; Table 3; Figure 
3). The size structure of black crappie in Richmond Lake, based on the PSD and 
RSD-P, was dominated by quality length (≥ 200 mm) fish.  Recruitment patterns 
of black crappie in Richmond Lake have been sporadic depending on 
environmental factors during spawning.  Although no growth information was 
available for black crappie in Richmond Lake in 2005, crappies have typically 
attained 83 mm and 147 mm in length based on average statewide growth at 
age-1 and age-2, respectively. Assuming statewide average growth of black 
crappie in Richmond Lake a large proportion of the black crappie captured in 
2005 were from a 2003 year class and ≥ 178 mm (7 inches). During 2005, a 
minimum of three year classes (2002, 2003 and 2004) were represented in the 
frame net catch based on inspection of the length frequency histogram (Figure 
3). The condition of black crappie in Richmond Lake during 2005 was above the 
objective of 80 with a mean Wr of 117 (Table 1; Table 3).  There was no 
apparent change in black crappie condition as length increased.   

Bluegill: The mean frame net CPUE of stock length bluegill during 2005 
was 23.8 (Table 1) and near the objective (≥ 25) for bluegill in Richmond Lake 
(Table 3). Dating back to 1999 bluegill abundance in Richmond Lake based on 
mean frame net CPUE of stock length fish has been considered moderate 
density with a 1999 – 2005 average CPUE of 26.7 (Table 2; Table 3).  The 
abundance of bluegill in 2005 was near the 1999 – 2005 average, but slightly 
lower than the 2002 – 2004 CPUE (Table 2; Table 3). 

The total length of bluegill captured in frame nets during 2005 ranged from 
80 to 280 mm (Figure 4). The PSD of bluegill captured in frame nets during 2005 
was 75 and the RSD-P was 47, which are each slightly above the objective range 
for a balanced population (Table 1; Table 3; Figure 4).  The high PSD indicated 
the presence of a high percentage of quality length (≥ 230 mm) bluegill.  Hubers 
(2002) reported that bluegill abundance was likely limited by lack of escape cover 
and not due to predator abundance. In addition, it was suggested that bluegill 
should be only a secondary management species behind black crappie.  Since 
2000, bluegill abundance has been maintained near what is considered 
moderate density. No growth information was available for bluegill in Richmond 
Lake; however, the condition of bluegill in Richmond Lake during 2005 was 
above the objective of 80 with a mean Wr of 119 (Table 1; Table 3).   
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Black bass: Black bass including largemouth bass and smallmouth bass 
are present in Richmond Lake at moderate-low densities.  Generally, spring night 
electrofishing is the ideal sampling technique utilized in the fisheries profession to 
assess largemouth bass populations. Spring night electrofishing has not been 
conducted in Richmond Lake recently.  However, largemouth bass abundance 
based on fall night electrofishing has been consistent in Richmond Lake.  The 
2005 mean fall night electrofishing CPUE of stock length largemouth bass was 
8.9 (Tables 1 – 3). From 1999 – 2005 the fall night electrofishing CPUE of stock 
length largemouth bass has ranged from 8.9 to 50.8 with an average of 31.9.  
Overall, the largemouth bass population at the time of the most recent survey 
was slightly below the objective range for abundance (≥ 10 fish/hour). During 
2005, the mean fall night electrofishing CPUE of smallmouth bass was zero 
fish/hour and below the objective (≥10 fish/hour). The mean fall night 
electrofishing CPUE of stock length smallmouth bass in Richmond Lake has 
ranged from 0.0 to 32.4 fish/hour with a 1999 – 2005 average of 9.3 fish/hour.  
The abundance of smallmouth bass has declined each year since the high of 
32.4 encountered in 2001. 

Largemouth bass captured during fall night electrofishing during 2005 
ranged in length from 80 to 490 mm (Figure 5).  The PSD of largemouth bass 
captured during fall night electrofishing during 2005 was 78 and the RSD-P was 
22 (Table 1; Table 3; Figure 5). The PSD and RSD-P were above the objective 
PSD range (40 – 70) and RSD-P range (10 – 20), respectively.  No stock length 
(≥ 180 mm) smallmouth bass were captured during 2005 so assessment of 
length frequency was not possible.  Generally, the population of smallmouth bass 
in Richmond Lake has been low, especially since 2001 (Table 3).  Roughly 97 
percent of the largemouth bass collected were within the 380 mm (15 inch) 
minimum size protected length. 

Growth of largemouth bass in Richmond Lake has been moderate when 
compared to the regional and statewide averages with bass obtaining quality 
length (≥ 300 mm) between age-3 and age-4 (Table 4; Table 5; Table 9).  
Similarly, smallmouth bass growth in Richmond Lake has been similar to the 
regional and statewide average with bass obtaining quality length (≥ 280 mm) 
between age-3 and age-4 (Table 6; Table 10).  Condition of largemouth bass and 
smallmouth bass captured during 2005 were within the objective range (≥80) with 
a mean Wr of 126 and 102 (estimated from frame net sample), respectively. 

Walleye: The mean gill net CPUE of stock length walleye during 2005 
was 10.8 (Table 1) and within the objective range (≥ 10 stock length fish/net 
night) for walleye in Richmond Lake.  Dating back to 1999 walleye abundance in 
Richmond Lake based on gill net CPUE has ranged from 10.8 to 33.0 stock 
length walleye/net night with an average of 22.3 (Table 2; Table 3).  The gill net 
CPUE of stock length walleye during 2005 indicated moderate density; however, 
the walleye CPUE has declined steadily since 2002.   
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Walleye captured in gill nets during 2005 ranged in length from 200 to 560 
mm (Figure 7). The PSD of walleye captured in gill nets during 2005 was 32 and 
the RSD-P was 3 (Table 1; Table 3; Figure 7). The 2005 PSD of 32 was below 
the objective PSD range (40 – 60).  Similarly, the RSD-P of 3 for walleye in 2005 
was also below the objective range of 5 – 10 indicating a lower than desired 
proportion of preferred length (≥ 508 mm) walleye in the population.  Similar to 
the 2003 and 2004 survey, a wide length range of walleye were captured during 
the 2005 survey. Approximately 35 percent of the walleye captured in gill nets 
were above the 356 mm (14 inch) minimum length restriction enforced on 
Richmond Lake (Figure 7). 

During the 2005 survey a total of six year classes of walleye were 
represented in the catch (Table 11; Table 13; Figure 7).  With the exception of 
the1996 stocking, all stockings from the past 10 years were represented in the 
walleye catch, which occurred in 1997, 1998, 2000, 2001, and 2004 (Table 13).  
Natural reproduction by walleye in Richmond Lake was apparently successful 
during at least two of the past 10 years, which included 1999 and 2002.  Natural 
reproduction was likely successful in other years but the extent of its success 
was unknown due to the confounding of the catch with stocked walleye.  Natural 
reproduction by walleye in Richmond Lake has been variable from year-to-year 
with fall night electrofishing CPUE of walleye during non-stocked years (e.g., 
1999, 2002, and 2003) ranging from 0 to 27 fish/hour (Table 2; Table 3).  
Generally, a fall night electrofishing CPUE exceeding 75 would negate the need 
for stocking the following year. No age-0 walleye have been captured during fall 
night electrofishing since 2002. 

Based on the history of year classes in Richmond Lake it is likely that 
biennial stockings to maintain the walleye population are needed.  Biennial 
stocking of walleye should be implemented in cases where fall night 
electrofishing CPUE of age-0 walleye is below 75.  A fall electrofishing CPUE of 
≥75 would indicate a sufficiently sized year class at the time of sampling and in 
such cases no walleye should be stocked the following year to reduce the 
likelihood of slowed growth due to overpopulation.  This strategy assumes that 
walleye observed in fall electrofishing samples would survive over-winter and 
develop a sustaining year class. 

Growth of walleye was similar in 2003 and 2004 (Table 7; Table 8).  
Generally, growth of walleye in Richmond Lake has been slightly slower than the 
regional and statewide average with walleye achieving quality length (380 mm) 
between age-3 and age-4. During the 2005 survey growth was slow for walleye 
in Richmond Lake (Table 9) and slightly slower than previous years.  Condition of 
stock length walleye captured in gill nets in 2005 was good with a mean Wr value 
of 90, which is above the objective of 80.  There was no apparent pattern in Wr 
among various length groups indicating appropriate food availability to all fish 
sizes. Overall, walleye growth during 2005 was indicative of slow growth, with 
good condition and apparently sufficient availability of food. 
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Yellow Perch: The mean gill net CPUE of stock length (200 mm) yellow 
perch in 2005 was 4.5 and well below the objective range (≥ 15 fish/net night) for 
perch in Richmond Lake (Tables 1 – 3). Since 1999 the gill net CPUE of stock 
length yellow perch has remained low density with a low of 3.8 (2004) and a high 
of 17.2 (2000) (Table 2; Table 3). Overall, the yellow perch population in 
Richmond Lake is classified as low density. 

During 2005, yellow perch ranged in total length from 150 to 290 mm 
(Figure 8), had a PSD of 93, and an RSD-P of 59 (Tables 1 – 3; Figure 8).  
Yellow perch commonly obtain 90 mm at age-1 and 150 mm at age-2.  
Inspection of the length frequency histogram indicates weak year classes from 
2003 through 2005 (Figure 8). The condition of yellow perch in Richmond Lake 
was within the objective (≥ 80) with a mean Wr of 101. 

Other Species 

Black bullhead: The mean frame net CPUE of stock length black bullhead 
during 2005 was 2.1 (Table 1) and within the objective (≤ 100) for black bullhead 
in Richmond Lake (Table 3). Dating back to 1999 black bullhead abundance in 
Richmond Lake has been considered low density and the CPUE has exceeded 
100 stock length fish/net night only a single year from 1999 – 2005 (Table 2; 
Table 3). The abundance of black bullhead in 2005 was about 99% lower than 
the 1999 – 2005 average of 45.9 fish/net night and by far the lowest CPUE 
during the seven year period dating back to 1999 (Table 2; Table 3). 

Black bullhead captured in frame nets during 2005 suggested the 
presence of at least two weak year classes, with the total length ranging from 
180 to 330 mm (Figure 2). The PSD of black bullhead captured in frame nets 
during 2005 was 97 and the RSD-P was 79 (Table 1; Table 3; Figure 2).  The 
high PSD indicated the presence of a large percentage of quality length (≥ 230 
mm) black bullhead. Based on the length frequency histogram the black 
bullhead population in Richmond Lake was mostly comprised of a year class that 
had a modal total length near 300 mm. The majority of the black bullhead in 
Richmond Lake in 2005 were most likely older than age-5 and nearing the end of 
their life expectancy. 

Based on the 2003 – 2005 length frequency histogram (Figure 2), black 
bullhead reproduction was successful in 2001; however, poor recruitment has 
occurred from 2002 through 2004. Recruitment of black bullhead is likely 
moderate, but sporadic depending on environmental factors during spawning.  
Apparently, conditions have not been favorable for black bullhead reproduction 
during recent years in Richmond Lake based on the low abundance and the high 
proportion of larger preferred length (300 mm) fish in the population.  The 
condition of black bullhead in Richmond Lake during 2005 was approaching the 
minimum objective range of 80 with a mean Wr of 84 (Table 1; Table 3).   
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Other: Channel catfish, common carp, northern pike, rock bass, white 
bass, and white sucker were other fish species captured during the 2005 survey; 
however, the abundance of these fish species was considered low density (Table 
1, Table 2). The contribution of species other than black crappie, bluegill, 
largemouth bass, smallmouth bass, walleye and yellow perch to the fishery at the 
time of this survey was likely minimal. 

Summary 

Richmond Lake is managed as a black crappie, bluegill, largemouth bass, 
smallmouth bass, walleye and yellow perch fishery.  In addition, black bullhead 
are monitored closely to assess abundance.  During 2005, black bullhead 
abundance was within the objective range for frame net CPUE (≤ 100 stock 
length fish/net night). In fact, black bullhead mean frame net CPUE of stock 
length fish in 2005 was nearly 99 percent lower than the 1999 – 2005 average 
and indicates that abundance of bullhead in Richmond Lake has declined.  In 
addition, the size structure of black bullhead has increased as represented by the 
very high PSD and RSD-P values.  The decreased abundance of black bullhead 
accompanied by the increased size structure likely indicates that predation by 
species such as walleye, largemouth bass, northern pike, and smallmouth bass 
coupled with poor natural reproduction is keeping the bullhead population 
abundance within the objective range. Commercial harvest of black bullhead is 
not needed at the present time, but should be encouraged if the abundance of 
black bullhead in Richmond Lake increases above the objective range to 
minimize the impact of high bullhead abundance on sport fish in Richmond Lake.  
Based on the 2005 survey black bullhead are not likely having any negative 
impact on the sport fishery. 

The mean frame net CPUE of stock length black crappie during 2005 was  
above the objective range (≥ 15) for black crappie in Richmond Lake. Dating 
back to 1999 black crappie abundance in Richmond Lake has been considered 
moderate-high density.  The abundance of black crappie in 2005 was above the 
1999 – 2005 average. A relatively low number of age-1 crappie were collected in 
2005 potentially indicating a weak 2005 year class.  The actual success of the 
2005 year class of black crappie in Richmond Lake will be further understood 
following the 2006 survey when the crappie have fully recruited to capture in 
frame nets. At the time of this survey, the crappie population in Richmond Lake 
was dominated by quality (< 200 mm) length fish. 

The mean frame net CPUE of stock length bluegill during 2005 was near 
the objective (≥ 25) for bluegill in Richmond Lake.  Prior to 2001 the abundance 
of bluegill in Richmond Lake had been considered low density.  However, the 
abundance of bluegill since 2001 has been above the 1999 – 2005 average.  
Inspection of the 2003 through 2005 length frequency suggests that the bluegill 
population in Richmond Lake is comprised mostly of fish > 127 mm (5 inches).  
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The high PSD indicated the presence of a large percentage of quality length (≥ 
230 mm) bluegill.  The condition of bluegill in Richmond Lake during 2005 was 
within the objective range (≥ 80). 

Largemouth bass abundance in Richmond Lake during 2005 was within 
the objective range (≥ 10); however, no stock length smallmouth bass were 
captured during fall night electrofishing in 2005.  The abundance of both 
largemouth bass and smallmouth bass has declined in recent years and the 
current mean CPUE of stock length bass are below the 1999 – 2005 average.  
Roughly three percent of the largemouth bass sampled in Richmond Lake in 
2005 were outside the 381 (15 inch) minimum size restriction.   

During 2005, the abundance of stock length (130 mm) yellow perch in 
Richmond Lake, based on mean gill net CPUE, indicated that the yellow perch 
population was low density and well below the objective range of ≥15 stock 
length fish/net. In fact, the abundance of yellow perch has remained relatively 
consistent since 1999.  Anglers can expect poor yellow perch fishing due to the 
low abundance in Richmond Lake. 

The abundance of stock length (250 mm) walleye in Richmond Lake 
based on mean gill net CPUE was indicative of a moderate density population 
and was slightly below the objective range of ≥ 10 stock length fish/net. The 
2005 estimated abundance for stock length walleye was below the 1999 – 2005 
average. The PSD of 93 and the RSD-P of 59 for walleye in Richmond Lake 
during 2005 were each above the objective of 40 – 60 and 5 – 10, respectively.  
Walleye in Richmond Lake grow relatively slow compared to other waters in 
northeastern South Dakota achieving only 380 mm (quality length; 15-inches) in 
about four years; however, the condition of walleye in the lake meets the 
objective range (Wr ≥ 80). Roughly 35 percent of the walleye collected from 
Richmond Lake during the 2005 survey were above the 356 mm (14-inch) 
minimum length restriction and available for angler harvest.  Abundance of 
young-of-the-year walleye based on fall night electrofishing indicated that natural 
reproduction was unsuccessful during 2005 and that stocking in 2006 will be 
needed. Overall, Richmond Lake has historically provided anglers with good 
walleye fishing with a wide range of fish lengths and the opportunity to capture 
quality (≥ 380 mm) and preferred length (≥ 508 mm) fish.  
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Management Recommendations 

1) Conduct fish population assessment surveys on an annual basis (next survey 
scheduled in summer 2006) to monitor fish abundance, fish population size 
structures, fish growth, and stocking success. 

2) Conduct fall night electrofishing on an annual basis to monitor walleye young-of
the-year abundance and to assess the smallmouth bass population. 

3) Collect scales from black crappie and bluegill to assess the age structure of the 
population. 

4) Stock large fingerling walleye on a biennial basis at 25/acre to maintain 
consistent year classes only if the fall night electrofishing CPUE of young-of-the
year walleye falls below 75 fish/hour.   Stock northern pike and yellow perch in 
cases of complete winterkill events to establish a fish population.  Monitor water 
levels and winterkill events to assess stocking strategies. 

5) Encourage commercial harvest of black bullhead to limit abundance if the 
abundance exceeds the management objective.  At the time of this survey, the 
abundance of black bullhead in Richmond Lake did not necessitate the need for 
commercial harvest. 
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Survey Year 
Species 

Abundance Stock Density Indices Condition 
CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2003 
Gill nets 

BLB 18.7 7.8 98 2 13 5 93 < 1 
BLC 1.3 1.1 100 0 38 34 108 3 
BLG 1.5 1.4 100 0 100 0 105 14 
CCF 0.3 0.3 50 50 0 --- 113 52 
COC 0.2 0.3 100 --- 100 --- 86 ---
NOP 0.5 0.5 33 67 33 67 93 12 
WAE 26.2 16.4 13 4 1 2 90 < 1 
WHB 2.3 1.8 93 7 50 25 102 3 
YEP 7.5 3.1 96 4 16 9 98 1 

  Frame nets 
BLB 21.2 6.6 100 0 28 3 84 1 
BLC 24.1 6.8 100 0 43 4 106 1 
BLG 41.3 9.7 99 1 47 3 117 1 
CCF 1.9 1.1 0 --- 0 --- 97 1 
COC 0.4 0.2 100 0 71 29 89 3 
LMB 0.1 0.1 100 --- 0 --- 117 ---
NOP 0.6 0.2 70 28 30 28 83 5 
RKB 0.1 0.1 100 --- 0 --- 132 ---
SMB 0.7 0.3 17 20 0 --- 100 6 
WAE 8.6 4.6 8 4 2 2 91 < 1 
WHB 5.8 2.2 99 1 35 7 103 < 1 
WHS 0.9 0.6 100 0 100 0 94 3 
YEP 0.7 0.5 100 0 8 15 96 1 

  Electrofishing
 LMB 1 13.7 11.0 94 6 65 19 117 9 
SMB 1 5.5 4.4 71 29 0 --- 105 5 
WAE 1,2 0.0 --- --- --- --- --- --- ---

1 fall night electrofishing.
2 young-of-the-year fish only. 

Table 1. Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in experimental gill net sets or frame net 
sets in Richmond Lake, 2003 - 2005.  Confidence intervals include 80 
percent (± CI-80) or 90 percent (± CI-90). 
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Survey Year 
Species 

Abundance Stock Density Indices Condition 
CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2004 
Gill nets 

BLB 2.0 2.2 100 0 50 36 80 3 
BLC 0.8 0.8 67 33 67 33 106 8 
BLG 1.0 1.2 25 59 25 59 125 9 
CCF 0.5 0.5 100 0 0 --- 105 0 
COC 1.8 1.4 43 39 43 39 96 6 
WAE 25.8 1.7 24 7 1 2 88 < 1 
WHB 1.5 1.1 100 0 100 0 94 3 
WHS 0.3 0.4 100 --- 100 --- 104 ---
YEP 3.8 4.0 100 0 33 23 96 2 

  Frame nets 
BLB 22.3 16.6 99 1 30 4 89 1 
BLC 10.5 3.2 76 6 66 7 107 1 
BLG 55.4 31.3 36 3 24 3 108 2 
CCF 0.5 0.4 29 35 0 --- 105 4 
COC 0.5 0.4 83 17 83 17 97 8 
LMB 0.1 0.1 100 --- 0 --- 103 ---
NOP 0.1 0.1 100 --- 0 --- 87 ---
RKB 0.1 0.1 0 --- 0 --- 108 ---
SMB 0.5 0.3 0 --- 0 --- 96 8 
WAE 13.4 8.0 27 6 4 2 85 < 1 
WHB 5.5 2.7 100 0 86 7 93 1 
WHS 1.1 0.7 100 0 93 7 102 18 
YEP 0.1 0.1 100 --- 0 --- 85 ---

  Electrofishing
 LMB 1 20.6 13.1 59 21 47 22 120 4
SMB 1 2.4 0.6 0 --- 0 --- 93 65

 
 

WAE 1,2 0.0 --- --- --- --- --- --- ---
1 fall night electrofishing.
2 young-of-the-year fish only. 

Table 1 continued. Mean catch rate (CPUE; Catch/net night) of stock length 
fish, mean relative weight (Wr) of stock length fish, 
proportional stock density (PSD) and relative stock density of 
preferred length fish (RSD-P) of various fish species 
captured in experimental gill net sets or frame net sets in 
Richmond Lake, 2003 - 2005. Confidence intervals include 
80 percent (± CI-80) or 90 percent (± CI-90). 
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Table 1 continued.	 Mean catch rate (CPUE; Catch/net night) of stock length 
fish, mean relative weight (Wr) of stock length fish, 
proportional stock density (PSD) and relative stock density of 
preferred length fish (RSD-P) of various fish species 
captured in experimental gill net sets or frame net sets in 
Richmond Lake, 2003 - 2005. Confidence intervals include 
80 percent (± CI-80) or 90 percent (± CI-90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2005 
Gill nets 

BLB 1.3 1.7 88 12 63 34 85 4 
BLC 4.7 3.1 68 15 14 12 121 9 
BLG 0.7 0.7 75 25 75 25 114 5 
CCF 0.7 0.6 75 25 25 59 105 8 
COC 0.8 0.8 60 40 60 40 98 7 
WAE 10.8 3.8 32 10 3 4 90 1 
WHB 4.0 1.3 100 0 79 15 104 1 
YEP 4.5 2.8 93 7 59 15 101 1 

  Frame nets 
BLB 2.1 1.1 97 3 79 12 84 1 
BLC 40.3 10.9 83 2 13 2 117 2 
BLG 23.8 6.4 75 3 47 4 119 2 
CCF 0.9 0.7 82 17 0 --- 100 3 
COC 3.3 2.6 90 6 14 7 97 1 
NOP 0.3 0.3 100 0 67 33 81 4 
SMB 1.4 0.7 28 16 0 --- 102 2 
WAE 2.6 1.6 40 13 11 7 89 1 
WHB 2.7 1.2 94 6 60 12 104 1 
WHS 0.5 0.4 100 0 100 0 90 3 
YEP 0.3 0.2 40 52 40 52 95 2 

  Electrofishing
 LMB 1 8.9 7.1 78 22 22 28 126 2 
SMB 1 0.0 0.0 0 --- 0 --- --- --- 
WAE 1,2 0.0 --- --- --- --- --- --- --- 

1 fall night electrofishing.
2 young-of-the-year fish only. 
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Table 2. Historic mean catch rate (CPUE; Catch/net night) of stock length fish for 
various fish species captured in experimental gill net sets, frame net sets, or 
electrofishing in Richmond Lake, 1999 - 2005. 

CPUE 
Species 1999 2000 2001 2002 2003 2004 2005 Mean 
Gill nets 

BLB 7.5 53.3 37.0 23.5 18.7 2.0 1.3 20.5 
BLC 2.7 3.2 5.8 9.8 1.3 0.8 4.7 4.0 
BLG 0.7 1.3 1.5 1.8 1.5 1.0 0.7 1.2 
CCF 0.0 0.3 0.0 0.2 0.3 0.5 0.7 0.3 
COC 2.7 4.2 1.0 0.3 0.2 1.8 0.8 1.6 
LMB 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 
NOP 0.7 1.2 0.3 1.0 0.5 0.0 0.0 0.5 
SMB 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.1 

  WAE 24.8 18.8 17.0 33.0 26.2 25.8 10.8 22.3 
  WHB 0.0 0.2 0.0 3.0 2.3 1.5 4.0 1.6 
  WHS 0.0 0.5 0.0 0.0 0.0 0.3 0.0 0.1 

YEP 7.3 17.2 6.7 5.7 7.5 3.8 4.5 7.5 
Frame nets 

BLB 7.9 184.4 37.7 45.9 21.2 22.3 2.1 45.9 
BLC 12.7 9.5 26.6 65.2 24.1 10.5 40.3 27.0 
BLG 11.1 3.5 18.7 33.4 41.3 55.4 23.8 26.7 
CCF 0.0 0.1 0.3 0.3 1.9 0.5 0.9 0.6 
COC 1.6 2.1 0.9 0.4 0.4 0.5 3.3 1.3 
GSF 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 
LMB 0.0 0.1 0.1 0.1 0.1 0.1 0.0 0.1 
NOP 0.6 0.8 0.7 0.8 0.6 0.1 0.3 0.6 
RKB 0.2 0.6 0.5 0.1 0.1 0.1 0.0 0.2 
SMB 5.7 1.0 1.8 1.2 0.7 0.5 1.4 1.8 

  WAE/SXW 0.9 1.1 2.5 10.9 8.6 13.4 2.6 5.7 
  WHB 0.0 0.3 0.8 1.2 5.8 5.5 2.7 2.3 
  WHS 0.1 0.0 0.2 0.7 0.9 1.1 0.5 0.5 

YEP 0.4 0.8 0.4 0.3 0.7 0.1 0.3 0.4 
Electrofishing 

LMB 1 50.8 47.9 50.6 30.9 13.7 20.6 8.9 31.9 
SMB 1 0.0 15.0 32.4 10.0 5.5 2.4 0.0 9.3 
WAE 1,2 6.5 38.2 16.0 26.8 0.0 0.0 0.0 12.5 

1 Fall night electrofishing.
2 Age-0 fish only 
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Species 1999 2000 2001 2002 2003 2004 2005 Average Objective 
Frame nets 

BLB 
CPUE 8 184 38 46 21 22 2 46 ≤ 100 
PSD 83 93 84 100 100 99 97 94 ---
RSD-P 9 28 6 18 28 30 79 28 ---
Wr 90 88 92 90 84 89 84 88 ≥ 80 

BLC
 CPUE 13 9 27 65 24 10 40 27 ≥ 15 
PSD 84 96 69 100 100 76 83 87 30 – 60 
RSD-P 29 21 38 7 43 66 13 31 5 – 10 
Wr 106 109 116 115 106 107 117 111 ≥ 80 

BLG 
CPUE 11 3 19 33 41 55 24 27 ≥ 25 
PSD 92 92 68 98 99 36 75 80 20 – 60 
RSD-P 7 21 23 18 47 24 47 27 5 – 20 
Wr 121 119 145 118 117 108 119 121 ≥ 80 

Gill nets 
WAE/SXW 

CPUE 25 18 17 33 26 26 11 22 ≥ 10 
PSD 36 84 31 19 13 24 32 34 40 – 60 
RSD-P 3 14 0 4 1 1 3 4 5 – 10 
Wr 87 87 87 90 90 88 90 88 ≥ 80 

YEP 
CPUE 7 17 5 6 8 4 5 7 ≥ 15 
PSD 95 83 70 65 96 100 93 86 ---
RSD-P 30 51 8 9 16 33 59 29 ---
Wr 98 99 95 93 98 96 101 97 ≥ 80 

Electrofishing 
LMB 2
 CPUE 51 48 51 31 14 21 9 32 ≥ 10 
PSD 54 83 85 94 94 59 78 78 40 – 70 
RSD-P 35 36 41 61 65 47 22 44 10 – 20 
Wr 122 122 117 121 117 120 126 121 ≥ 80 

SMB 2
 CPUE 9 15 32 10 6 2 0 11 ≥ 10 
PSD 22 33 18 0 71 0 0 21 40 – 70 
RSD-P 22 14 7 0 0 0 0 6 10 – 20 
Wr 106 108 99 116 105 93 --- 105 ≥ 80 

1 Historic data from all surveys conducted since 1999.
2 Fall night electrofishing. 

Table 3. 	 Mean catch rate (CPUE; catch/net night), proportional stock density 
(PSD), relative stock density of preferred length fish (RSD-P), and 
relative weight (Wr) for primary management species captured in 
experimental gill net sets, frame net sets, or electrofishing in Richmond 
Lake, 1999 - 2005. 
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Year Age N 
Age  

1 2 3 4 5 6 7 8 
2003 
2002 
2000 
1999 
1998 
1997 
1996 
1995 

0 
1 
3 
4 
5 
6 
7 
8 

119 
15 

4 
2 
2 
2 
3 
1 

---
108 

94 
96 

102 
129 

91 
122 

---
---

190 
189 
188 
192 
169 
265 

---
---

266 
292 
286 
271 
290 
345 

---
---
---

352 
353 
346 
364 
408 

---
---
---
---

386 
378 
402 
447 

---
---
---
---
---

402 
423 
470 

--- 
--- 
--- 
--- 
--- 
--- 

438 
483 

---
---
---
---
---
---
---

492 
Mean --- 148 106 199 292 365 403 432 461 492 
SE --- --- 6  14  11  11  15  20  22  0 

1Mean Comparison 
  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 
Statewide 

99 
89 
80 
96 

183 
178 
180 
182 

246 
256 
266 
250 

299 
316 
325 
305 

332 
359 
356 
342 

---
---
---
---

--- 

--- 

--- 

--- 


1 Willis et al. 2001. 

Year Age N 
Age 

1 2 3 4 5 6 7 8 9 10 11 
2004 
2003 
2002 
2001 
2000 
1999 
1998 
1997 
1994 
1993 

0 
1 
2 
3 
4 
5 
6 
7 

10 
11 

1 
1 
3 
2 
3 
1 
1 
1 
2 
1 

--- 
119 
139 

70 
96 

158 
109 
103 

88 
115 

---
---

206 
141 
176 
300 
209 
176 
147 
227 

---
---
---

221 
219 
345 
253 
243 
200 
245 

---
---
---
---

264 
380 
309 
325 
280 
265 

---
---
---
---
---

405 
380 
361 
314 
292 

---
---
---
---
---
---

399 
405 
362 
334 

---
---
---
---
---
---
---

432 
391 
363 

--- 
--- 
--- 
--- 
--- 
--- 
--- 
--- 

435 
378 

---
---
---
---
---
---
---
---

451 
408 

---
---
---
---
---
---
---
---

471 
424 

---
---
---
---
---
---
---
---
---

435
Mean --- 16 111 198 247 304 350 375 396 406 430 447 435 
SE --- --- 9 18 18 18 21 17 20 29 21 24 0 

1 Mean Comparison 
Small 
lakes/impoundments 
Large 
lakes/impoundments 
Region IV 
Statewide 

99 

89 

80 
96 

183 

178 

180 
182 

246 

256 

266 
250 

299 

316 

325 
305 

332 

359 

356 
342 

---

---

---
---

---

---

---
---

---

---

---
---

---

---

---
---

---

---

---
---

--

--

--
--

1 Willis et al. 2001. 

Table 4. Mean back-calculated length (mm) at age and standard error (SE) for 
largemouth bass captured during fall night electrofishing in Richmond 
Lake, 2003. 

Table 5. 	 Mean back-calculated length (mm) at age and standard error (SE) for 
largemouth bass captured during fall night electrofishing in Richmond 
Lake, 2004. 
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Year Age N 
Age 

1 2 3 4
2002 1 1 117 --- --- ---
2000 3 3 103 183 256 ---
1999 4 1 88 168 244 293
Mean --- 5 103 176 250 293 
SE --- --- 8 8 6 0 

1Mean Comparison 
  Small lakes/impoundments 98 180 241 291


  Large lakes/impoundments 92 169 237 304


 Region IV 96 179 249 316


 Statewide 91 171 242 300

1 Willis et al. 2001. 

Year Age N 
Age 

1 2 3 4 5 6 7 8 
2001 
2000 
1999 
1998 
1997 
1996 
1995 

2 
3 
4 
5 
6 
7 
8 

101 
48 

2 
3 
2 
1 
1 

136 
182 
195 
183 
144 
154 
172 

263 
280 
320 
307 
206 
217 
271 

---
339 
380 
387 
302 
267 
412 

---
---

417 
438 
370 
339 
478 

---
---
---

475 
406 
394 
562 

---
---
---
---

445 
420 
591 

---
---
---
---
---

437
619 

--
--
--
--
--
--

630 
Mean --- 158 166 266 348 409 459 485 528 630


SE --- --- 8 16  23  25  39  53  91  0

1Mean Comparison 

  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 	
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 
494 
497 
490 

---
---
---
---

--- 
--- 
--- 
--- 

--
--
--
--

1 Willis et al. 2001. 

Table 6. Mean back-calculated length (mm) at age and standard error (SE) for 
smallmouth bass captured during fall night electrofishing in Richmond 
Lake, 2003. 

 

 
  

Table 7. 	 Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Richmond Lake, 
2003. 
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Year Age N 
Age 

1 2 3 4 5 6 7 
2001 
2000 
1999 
1997 
1996 

3 
4 
5 
7 
8 

89 
8 
2 
1 
2 

124 
160 
199 
222 
149 

245 
245 
282 
363 
229 

329 
311 
334 
421 
285 

---
363 
380 
458 
356 

---
---

413 
514 
413 

---
---
---

524 
448 

--- 
---
--- 

543 
464 

--
--
--
--

479 
Mean --- 102 171 273 336 389 447 486 504 479


SE --- --- 18 24 23 24 34 38 39 0

1Mean Comparison 

  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 ---
494 ---
497 ---
490 ---

--- --

--- --

--- --

--- --


1 Willis et al. 2001. 

Year N  
Age 

1 2 3 4 5 6 7 8
2005 8 --- --- 310 --- --- --- --- 478 --
2004 12 221 236 242 291 410 411 450 --- --
2003 29 166 --- 316 390 408 416 449 498 --
2002 29 --- 292 326 378 392 413 --- 506 --
2001 45 --- 263 327 370 417 426 482 --- --
2000 59 168 244 317 334 421 436 417 --- 522
1999 50 257 347 --- 413 417 441 --- --- --

Table 8. 	 Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Richmond Lake, 
2004. 

Table 9. 	 Weighted mean length at capture (mm) for largemouth bass captured 
during fall night electrofishing in Richmond Lake, 1999 – 2005.  Note: 
sampling was conducted at approximately the same time during each 
year allowing comparisons among years to monitor growth trends.   

9  
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Year N  
Age 

1 2 3 4 5 6
2005 0 --- --- --- --
2004 1 230 --- --- --
2003 5 238 --- 315 329
2002 10 --- 226 --- --
2001 24 203 221 269 368 
2000 24 195 243 308 --
1999 8 230 264 359 393

Year N 
Age 

1 2 3 4 5 6 7 8 9 10
2005 93 245 --- 300 375 434 --- 564 495 
2004 102 --- --- 358 386 426 --- 549 485 
2003 158 --- 307 361 433 490 458 450 639 
2002 233 227 323 387 469 454 482 524 565 
2001 127 253 349 401 431 461 477 504 --
2000 111 265 345 390 429 475 477 --- --
1999 149 265 320 373 407 424 575 --- --

Table 10. Weighted mean length at capture (mm) for smallmouth bass captured 
during fall night electrofishing in Richmond Lake, 1999 – 2005.  Note: 
sampling was conducted at approximately the same time during each 
year allowing comparisons among years to monitor growth trends.   

 

 

 

 

Table 11. Weighted mean length at capture (mm) for walleye captured in 
experimental gill net sets in Richmond Lake, 1999 – 2005. Note: 
sampling was conducted at approximately the same time during each 
year allowing comparisons among years to monitor growth trends.   

Table 12. Stocking history (10-year) including size and number for fishes 
stocked into Richmond Lake, 1996 - 2005. 

Year Species Size Number 
1996 SXW large fingerling 10,212 
1997 SXW large fingerling 44,467 
1998 SXW large fingerling 6,030 
2000 CCF large fingerling 25,000 

WAE large fingerling 9,285 
2001 WAE large fingerling 60,984 
2004 WAE large fingerling 32,535 
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Survey Year 
Year Class 

2004 2003 2002 2001 2000 1999 1998 1997 1996 
2005 47 1 39 4 1 1 
2004 --- 21 8 1  2 
2003 --- --- 101 48 2 3 2 1 
2002 --- --- --- 48 138 24 7 4 8 
2001 --- --- --- --- 62 32 10 12 6 
2000 --- --- --- --- --- 8 22 44 23 
1999 --- --- --- --- --- --- 12 84 26 

Number stocked 
fry --- --- --- --- --- --- --- --- --- 

  small fingerling --- --- --- --- --- --- --- --- ---
  large fingerling 33 --- --- 61 9 --- 6 44 10 

Table 13. Numbers of walleye/saugeye sampled (n) by year class and 
associated stocking history (Number stocked x 1,000) for walleye 
captured in Richmond Lake, 1999 - 2005.   
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Figure 2. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for black bullhead captured in frame net sets in Richmond 
Lake, 2003 – 2005. 
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Figure 3. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for black crappie captured in frame net sets in Richmond 
Lake, 2003 – 2005. 
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Figure 4. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for bluegill captured in frame net sets in Richmond Lake, 
2003 – 2005. 
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Figure 5. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for largemouth bass captured during fall night electrofishing 
on Richmond Lake, 2003 – 2005. 
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Figure 6. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for smallmouth bass captured during fall night electrofishing 
on Richmond Lake, 2003 – 2005. 
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Figure 7. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for walleye captured in gill net sets in Richmond Lake, 2003 – 
2005. 

47	 Richmond Lake 



20 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470 500 530 560 590

20 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470 500 530 560 590

< 5 inches 5 - 10 in 10 – 15 in > 15 inches 
2003 

CPUE = 8 
PSD = 96 

RSD-P = 16 

2004

CPUE = 4


PSD = 100

RSD-P = 33


2005

CPUE = 5

PSD = 93


RSD-P = 59


40 90 140 190 240 290 340 390 440 490 540 590


N
um

be
r (

n)
 

Total Length (mm) 

25


20


15


10


5


0


25


20


15


10


5


0


25


20


15


10


5


0


Figure 8. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for yellow perch captured in gill net sets in Richmond Lake, 
2003 – 2005. 
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Dry Lake 


Site Description 


Location 
  Water designation number (WDN) 05-0011-00 

  Legal description T118N-R54W-Sec. 5,6,7,8,9,10,11,14,15,16 

County (ies) Codington 


  Location from nearest town one half mile south of Florence 


Survey Dates and Netting Information 
  Dates of current survey July 1 – 2, 2003; June 7 – 8, 2005 

  Date of most recent survey none 

Gill net sets (n) 6 (2003); 4 (2005) 


  Frame net sets (n) 0 


Morphometry (Figure 1)
  Watershed area (acres) --

  Surface area (acres) 2,455

 Maximum depth (ft) 15

  Mean depth (ft) --


Ownership and Public Access 
Dry Lake is a meandered lake managed by the SDGFP.  A public access site is located on the east 
shore off highway 25 and is maintained by the SDGFP (Figure 1).  Lands adjacent to Dry Lake are 
under mixed ownership including private individuals, and SDGFP. 

Watershed and Land Use 
The Dry Lake watershed is comprised of a mix of grassland, cropland, and woodland. 

Water Level Observations 
Water levels remain above the historic average.  Dry Lake is classified as eutrophic. 

Aquatic Vegetation and Exotics 
Aquatic vegetation has not been surveyed in Dry Lake.  No un-naturalized exotic vegetation or wildlife 
was reported during this survey. 

Fish Management Information 
Primary species walleye, yellow perch 


  Other species black bullhead, common carp, fathead minnow, northern pike, 

orange spotted sunfish, white sucker


  Management classification warm-water semi-permanent 

  Fish Consumption Advisories none 
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Figure 1. Dry Lake contour map. 
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Management Objectives 

1) Maintain a mean gill net CPUE of stock length walleye ≥ 10, a PSD of 40 – 60, 
an RSD-P of 5 – 10, and a mean Wr > 80. 

2) Maintain a mean gill net CPUE of stock length yellow perch ≥ 15 and a mean 
Wr > 80. 

3) Monitor water levels and winterkill events. 

Results and Discussion 

Dry Lake is a shallow, expansive lake located just on the southern 
outskirts of Florence, SD. Historically Dry Lake was generally considered a 
slough and did not support a sport fishery due to its shallow nature and 
susceptibility to winterkill. During the 1990’s above average rainfall resulted in 
Dry Lake becoming much larger and deeper, connecting to Grass Lake to the 
northwest, and enabling the system to support sport fish such as walleye and 
yellow perch. Walleye were stocked into Dry Lake in 1999 and the lake has been 
managed as a walleye and yellow perch fishery. 

Primary species 

Walleye: The mean gill net CPUE of stock length walleye during 2005 was 
25 (Table 1) and above the objective range (≥ 10 stock length fish/net night).  
Dating back to 2003, abundance in Dry Lake based on gill net CPUE has ranged 
from 14 to 25 stock length walleye/net night with an average of 20 (Table 2; 
Table 3). No historical data was available from Dry Lake for comparison to 
determine historical trends; however, a gill net CPUE of near 25 would classify 
the Dry Lake walleye population as having high density when compared to other 
lakes in northeastern South Dakota.   

Walleye captured in gill nets during 2005 ranged in length from 380 to 560 
mm (Figure 2). The PSD of walleye captured in gill nets during 2005 was 100 
and the RSD-P was 15 (Table 1; Table 3; Figure 2).  The PSD and RSD-P of 
walleye in Dry Lake indicated that the population is comprised mostly of larger 
fish. In fact, at the time of this survey all of the walleye population in Dry Lake 
was above the 380-mm quality length (15-inches).  The walleye condition in Dry 
Lake was above the objective range (≥ 80) with a Wr value for walleye captured 
in gill nets of 102. No length related change in Wr of walleye was apparent 
indicating sufficient prey availability to all walleye sizes. 

Aging data from the 2003 survey indicated the presence of two year 
classes including 2001 and 2002 (Table 5; Table 7).  Small fingerling walleye 
were stocked into Dry Lake in 1999 and walleye fry were stocked in 2001 (Table 
6). However, a winterkill event occurred in Dry Lake during the winter of 2000 
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likely subjecting the 1999 stocked year class to high mortality.  Therefore, the 
2001 year class comprised a large proportion of the walleye population (Table 7) 
at the time of this survey. A 2002 year class was likely attributed to natural 
reproduction or inaccurate aging. Potentially, a few walleye survived the 2000 
winterkill and successfully reproduced in spring 2002 at age-3. 

During the 2005 survey only the 2001 fry stocking was represented in the 
walleye catch, which was comprised of a total of 4 year classes (2000, 2001, 
2002, and 2003) (Table 5; Table 7). Grass Lake was connected to Dry Lake up 
until 2003 and walleye were stocked into Grass Lake in 2000.  Because the two 
water basins were connected this likely allowed movement of walleye between 
the two basins and may explain the presence of the 2000 year class in Dry Lake.  
Natural reproduction by walleye in Dry Lake was apparently successful in 2002, 
and 2003, with the 2002 year class being particularly strong.  Biennial stocking of 
walleye should continue in Dry Lake to maintain the walleye population because 
natural reproduction is inconsistent and has been limited since 2002.  The 
success of the 2005 walleye stocking was not known at the time of this survey.   

Yellow Perch: The mean gill net CPUE of stock length (200 mm) yellow 
perch in 2005 was 9 (Tables 1 – 3) and below the objective range (≥ 15 fish/net 
night). Since 2003 the gill net CPUE of stock length yellow perch has generally 
increased (Tables 1 – 3); however, the abundance of yellow perch in Dry Lake is 
still considered low density.  During 2005, yellow perch ranged in total length 
from 160 to 320 mm (Figure 3), had a PSD of 80, and an RSD-P of 20 (Table 1; 
Table 3). The condition of yellow perch in Dry Lake was within the objective (≥ 
80) with a mean Wr of 91. 

Other Species 

Northern Pike: The gill net CPUE of stock length northern pike in Dry Lake 
during 2005 was 1.0 (Table 1).  Northern pike were collected that ranged in 
length from 640 to 850 mm. The PSD was 100 and the RSD-P was 50 for 
northern pike captured in gill nets (Table 1). No growth information was 
available; however, the condition of northern pike was acceptable with a mean 
Wr of 98 for pike captured in gill nets (Table 1).  Overall, the northern pike 
population in Dry Lake is considered low density.  The population abundance of 
northern pike in Dry Lake will likely remain low due to the lowering water levels 
recently. Northern pike require flooded vegetation during the early spring to 
successfully reproduce, which has not occurred during recent years.  Sufficient 
numbers of northern pike are present in Dry Lake so that if water levels increase 
successful reproduction can be expected.  Currently, a large proportion of the 
pike population is greater than 25 inches in TL and anglers can expect to catch 
pike up to 35 inches in length. 

Other: Black bullhead, common carp, orangespotted sunfish and white 
sucker were other fish species captured during the 2005 survey; however, the 
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abundance of these fish species is considered low density and the species do 
not likely contribute significantly to the fishery. 

Summary 

Dry Lake is managed as a walleye and yellow perch fishery.  Based on the 
2005 netting survey the fish assemblage in Dry Lake is indeed mostly comprised 
of walleye, yellow perch and northern pike.  The mean gill net CPUE of stock 
length walleye (25) was above the objective range (≥ 10) indicating a high 
density population.  Conversely, the yellow perch mean gill net CPUE of stock 
length fish (9) during 2005 was below the objective range of ≥ 15. The growth of 
walleye in Dry Lake is above average with walleye obtaining quality length (380 
mm) by age 2. The condition of walleye and yellow perch were each within the 
objective range (≥ 80). Biennial walleye stockings should be continued to 
maintain consistent year classes. Northern pike abundance in Dry Lake has 
declined since it was considered high density in 2003.  Lowering water levels and 
the lack of flooded vegetation during spring spawning has likely limited northern 
pike and yellow perch reproductive success.  Dry Lake should be monitored 
closely for winterkill events as water levels have dropped considerably. 

Management Recommendations 

1) Conduct fish population assessment surveys on a biennial basis (next survey 
scheduled in summer 2007) to monitor fish abundance, fish population size 
structures, fish growth, and stocking success. 

2) Stock walleye on a biennial basis at 1,000 fry/acre to maintain consistent year 
classes.  Stock northern pike and yellow perch in cases of complete winterkill 
events to establish a fish population.  Monitor water levels and winterkill events 
to assess stocking strategies. 
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Survey Year 
Species 

Abundance Stock Density Indices Condition 
CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2003 
Gill nets 

BLB 4.5 2.5 7 9 4 6 104 2 
COC 0.2 0.3 0 --- 0 --- 125 ---
NOP 5.3 0.9 97 3 6 8 100 1 
OSF1 0.7 0.5 --- --- --- --- --- ---
WAE 14.2 2.4 38 8 0 --- 101 1 
WHS 1.7 0.7 100 0 100 0 112 4 
YEP 4.2 1.9 64 17 4 7 105 1 

2005 
Gill nets 

BLB 1.5 0.8 50 45 0 --- --- ---
NOP 1.7 1.3 100 0 50 27 98 7 
OSF 1 5.5 9.0 --- --- --- --- --- ---
WAE 25.0 2.0 100 0 15 6 102 1 
WHS 2.0 3.3 100 0 100 0 --- ---
YEP 8.8 1.2 80 12 20 12 91 1 

1 CPUE of all fish sizes captured. 

Table 1. 	 Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in experimental gill net sets in Dry Lake, 
2003 - 2005. Confidence intervals include 80 percent (± CI-80) or 90 
percent (± CI-90). 

Table 2. 	 Historic mean catch rate (CPUE; Catch/net night) of stock length fish 
for various fish species captured in experimental gill net sets, frame net 
sets, or electrofishing in Dry Lake, 1999 - 2005. 

CPUE 
Species 1999 2000 2001 2002 2003 2004 2005 Mean 
Gill nets 

BLB --- --- --- --- 4.5 --- 1.5 3.0 
COC --- --- --- --- 0.2 --- 0.0 0.1 
NOP --- --- --- --- 5.3 --- 1.7 3.5 
OSF 1 --- --- --- --- 0.7 --- 5.5 3.1 
WAE --- --- --- --- 14.2 --- 25.0 19.6 
WHS --- --- --- --- 1.7 --- 2.0 1.9 
YEP --- --- --- --- 4.2 --- 8.8 6.5 

1 CPUE of all fish sizes captured. 
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Species 	 1999 2000 2001 2002 2003 2004 2005 Average Objective 
Gill nets 

WAE
 CPUE --- --- --- --- 14 --- 25 20 ≥ 10 
PSD --- --- --- --- 38 --- 100 69 40 – 60 
RSD-P --- --- --- --- 0 --- 15 8 5 – 10 
Wr --- --- --- --- 101 --- 102 102 ≥ 80 

YEP 
CPUE --- --- --- --- 4 --- 9 7 ≥ 15 
PSD --- --- --- --- 64 --- 80 72 ---
RSD-P --- --- --- --- 4 --- 20 12 ---
Wr --- --- --- --- 105 --- 91 98 ≥ 80 

1 Historic data from all surveys conducted since 1999. 

Age
Year Age N 1 2 
2002 1 10 218 --
2001 2 75 139 336 
Mean --- 85 179 336 
SE --- --- 40 0 

1Mean Comparison 
  Small lakes/impoundments 176 271

  Large lakes/impoundments 169 280

 Region IV 161 281

 Statewide 168 279


1 Willis et al. 2001. 

Table 3. 	Mean catch rate (CPUE; catch/net night), proportional stock density 
(PSD), relative stock density of preferred length fish (RSD-P), and 
relative weight (Wr) for primary management species captured in 
experimental gill net sets, frame net sets, or electrofishing in Dry Lake, 
1999 - 2005. 

Table 4. 	 Mean back-calculated length (mm) at age and standard error (SE) 
for walleye captured during fall night electrofishing in Dry Lake, 
2003. 

 

55	 Dry Lake 



Year N  
Age 

1  2 3 4
2005 100 --- 380 463 493 554
2003 85 282 378 --- --- ---

Year Species Size Number
1999 WAE fingerling 202,600
2001 WAE fry 3,000,000

YEP fingerling 22,570
2005 WAE fry 1,400,000

Table 5. Weighted mean length at capture (mm) for walleye age-1 through age 
6 captured in experimental gill net sets in Dry Lake, 1999 – 2004.  
Note: sampling was conducted at approximately the same time during 
each year allowing comparisons among years to monitor growth 
trends. 

   5  
   

Table 6. Stocking history (10-year) including size and number for fishes 
stocked into Dry Lake, 1994 - 2003. 

 

 

 

 

 


Table 7. 	 Numbers of walleye sampled (n) by year class and associated stocking 
history (Number stocked x 1,000) for walleye captured in Dry Lake, 
1999 - 2004. 

Year Class 
Survey Year 
2005 
2003 

2004 

--- 

2003 
1 

---

2002 
49 
10 

2001 
48 
75 

2000 
2

1999 1998 1997 1996

Number stocked 
fry 

  small fingerling 
  large fingerling 

3,000
203
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Figure 2. 	Length frequency, catch-per-unit-effort (CPUE; catch/net night) of 
stock length fish, proportional stock density (PSD), relative stock 
density of preferred length fish (RSD-P), and relative weight (Wr) of 
stock length fish for walleye captured in experimental gill net sets in 
Dry Lake, 2003 - 2005. 
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Figure 3. 	Length frequency, catch-per-unit-effort (CPUE; catch/net night) of 
stock length fish, proportional stock density (PSD), relative stock 
density of preferred length fish (RSD-P), and relative weight (Wr) of 
stock length fish for yellow perch captured in experimental gill net sets 
in Dry Lake, 2003 - 2005. 
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Lake Kampeska 


Site Description 


Location 
  Water designation number (WDN) 05-0002-00 

  Legal description T117N-R53W-Sec.15-22, 27-30, 32 

County (ies) Codington 


  Location from nearest town entirely within Watertown city limits 


Survey Dates and Netting Information 
  Dates of current survey 	 July 22 – 24, September 29, 2003 


July 20 – 22, September 15, 2004 

July 19 – 21, August 29, 2005 


  Date of most recent survey July 23 – 25, September 11, 2002 

Gill net sets (n) 6 


  Frame net sets (n) 21 (2003; 2005); 20 (2004)

  Fall electrofishing (min) 69 (2003); 67 (2004); 62 (2005) 


Morphometry (Figure 1)
  Watershed area (acres) 1,073,150

  Surface area (acres) 4,809

 Maximum depth (ft) 14

  Mean depth (ft) 8


Ownership and Public Access 
Lake Kampeska is a meandered lake managed by the SDGFP.  Seven public access sites are 
present on Lake Kampeska and four are maintained by the SDGFP (Figure 1).  Lake Kampeska has 
mixed ownership including the State of South Dakota, Codington County, the city of Watertown, and 
private parties. 

Watershed and Land Use 
The Lake Kampeska watershed is comprised of a mix of cropland, pasture or grassland (84%), 

housing (10%), woodland (5%), and municipal (1%). 


Water Level Observations 
Water levels have declined during the past year and are below the historic average.  Lake Kampeska is 
classified as eutrophic. 

Aquatic Vegetation and Exotics 
Emergent vegetation presently covers less than 5% and submergent vegetation is sparse.  No un
naturalized exotic vegetation or wildlife was reported during this survey. 

Fish Management Information 
Primary species 	 black crappie, bluegill, largemouth bass, northern pike, 


smallmouth bass, walleye, yellow perch 

  Other species 	 bigmouth buffalo, black bullhead, common carp, fathead 

minnow, green sunfish, Johnny darter, logperch, orangespotted 
sunfish, pumpkinseed, rock bass, spottail shiner, trout perch, 
white bass, white crappie, white sucker, yellow bullhead  

  Management classification warm-water permanent 

  Fish Consumption Advisories none 
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Figure 1. Lake Kampeska contour map. 
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Management Objectives 

1) Maintain a mean gill net CPUE of stock length walleye ≥ 10, a PSD of 40 – 60, 
an RSD-P of 5 – 10, and a mean Wr > 80. 

2) Maintain a mean frame net CPUE of stock length black crappie ≥ 15, a PSD of 
30 – 60, an RSD-P of 5 – 10, and a mean Wr > 80. 

3) Maintain a mean frame net CPUE of stock length bluegill ≥ 25, a PSD of 20 – 
60, an RSD-P of 5 – 20, and a mean Wr > 80. 

4) Maintain a mean gill net CPUE of stock length yellow perch ≥ 15 and a mean 
Wr > 80. 

5) Maintain a mean fall night electrofishing CPUE of stock length smallmouth bass 
≥ 10, a PSD of 40 – 70, an RSD-P of 10 – 20, and a mean Wr > 80. 

6) Maintain a mean frame net CPUE of stock length bullhead ≤ 100, a mean Wr > 
80, and encourage commercial harvest during periods of high abundance. 

7) Monitor commercial harvest of bigmouth buffalo, common carp, and white bass. 

8) Monitor water levels and winterkill events. 

Results and Discussion 

Lake Kampeska is a large, permanent, natural lake situated in the Coteau 
des Prairie, a plateau formed by glacier action in northeast South Dakota.  Lake 
Kampeska, along with the majority of the Coteau lakes, was formed during 
successive subadvances of the Late Wisconsin glaciation more than 10,000 
years ago. Specifically, Lake Kampeska is the result of two primary glacial drifts.  
The lake proper lies in a bed of water bearing sand and gravel at the junction of 
three subterranean water channels. It is generally ellipsoidal in shape and 
contains approximately 4,800 surface acres.  The word “Kampeska” is derived 
from the Sioux word for “shiny” or “shell-like” and refers to the past clarity of the 
water. This characteristic of the lake was important in establishing a municipal 
water supply for the city of Watertown in its early years. 

The Lake Kampeska watershed is comprised of roughly 80 percent 
agriculture drained by the Big Sioux River, which all exists in an area that is 
highly erodable. Lake Kampeska provides off-stream storage to the Big Sioux 
River through a single inlet-outlet channel located at the northwest shore of the 
lake. The flow into or out of Lake Kampeska depends entirely on the flow of the 
Big Sioux River and the water level in the lake basin.  During flooding events 
when the flowage of the Big Sioux River is high than the water enters Lake 
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Kampeska. Conversely, when the water level in Lake Kampeska is higher than 
the Big Sioux River water exists the lake basin.  This unique relationship has 
provided a degree of flood control; however, the influx of water derived from 
agricultural lands of a highly erodable nature has resulted in the increased 
sedimentation of the Lake Kampeska basin and decreased water quality.  
Generally, water entering Lake Kampeska is high in suspended solids.  During 
flood events water enters Lake Kampeska and the decreased flow rate in the 
lake enables suspended solids to “settle” out of the water resulting in 
sedimentation of the lake basin. Therefore, flooding events have ultimately 
decreased the water clarity and increased the rate of eutrophication of the lake.  
Recently, a Weir structure was installed on the inlet-outlet channel of Lake 
Kampeska which acts to slow the input of sediments to the lake basin during low 
water flow. However, the Weir is not intended to prevent sediment containing 
water from entering the lake during flooding events. 

Historically, Lake Kampeska has been considered an excellent site for 
recreational activities including fishing, boating, swimming, water-skiing, 
camping, picnicking and golfing. Public access to Lake Kampeska is exceptional 
with access locations on the north, east, south (State Recreation Area), and west 
shores of the lake. Currently Lake Kampeska is primarily managed as a walleye 
and yellow perch fishery. Overall, as many as 23 species of fish contribute to the 
fishery in Lake Kampeska. 

Primary Species 

Crappie: The Lake Kampeska crappie population is comprised of both 
black crappie and white crappie.  During 2005, the mean frame net CPUE of 
stock length crappie was 2.5 and 0.3 for black and white crappie, respectively 
(Table 1). The 2005 CPUE of crappie was below the objective range (≥15 
fish/net night) for black crappie in Lake Kampeska indicating a low density 
population (Table 3). Historically, abundance of black crappie has been 
maintained at about 10 times the abundance of white crappie; however, the 
overall abundance of all crappie has generally remained low from year-to-year 
(Table 2; Table 3). Ermer et al. (2005) reported that crappie abundance in Lake 
Kampeska had likely limited the contribution of crappie to the recreational fishery. 

Crappie captured in frame nets during 2005 ranged in total length from 
100 to 300 mm (Figure 3) and 200 to 260 mm for black and white crappie, 
respectively. The PSD of black crappie captured in frame nets during 2005 was 
100 and the RSD-P was 69 (Table 1; Table 3; Figure 3).  Similarly, the PSD of 
white crappie captured in frame nets was 100 and the RSD-P was 33.  Sub-
quality length (200 mm) fish were absent from the size structure of black crappie 
in Lake Kampeska indicating poor recruitment during recent years.   
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The 2005 size structure of black crappie in Lake Kampeska was likely 
comprised of 3 to 5 year old crappie most likely from the 2000 through 2002 year 
classes with most fish from the 2001 year class.  Consequently, recruitment 
patterns of black crappie in Lake Kampeska have been low and inconsistent 
among years (Ermer et al. 2005). Although no growth information was available 
in 2005 for black crappie in Lake Kampeska, crappies typically attain lengths of 
83 mm and 147 mm based on average statewide growth at age 1 and age 2, 
respectively. Virtually all of the black crappies captured in Lake Kampeska 
during 2005 were greater than 200 mm (≈ 8 inches). The condition of black 
crappie and white crappie in Lake Kampeska during 2005 was above the 
objective of 80 with a mean Wr of 102 and 94, respectively (Table 1; Table 3).  
Condition of crappie generally declined as length increased; however, the 
condition of larger crappie was still within the objective range. 

Bluegill: The mean frame net CPUE of stock length bluegill during 2005 
was 2.4 (Table 1) and below the objective (≥ 25) for bluegill in Lake Kampeska 
(Table 3). Dating back to 1999, bluegill abundance in Lake Kampeska has been 
considered low density and the 1999 – 2005 average CPUE was 3.6 (Table 2; 
Table 3). The abundance of bluegill in 2005 was below the 1999 – 2005 average 
(Table 4). Based on historic survey results it is unlikely that the bluegill 
population in Lake Kampeska could be maintained at a density considered 
moderate (25 fish/net night). 

The total length of bluegill captured in frame nets during 2005 ranged from 
100 to 230 mm (Figure 4). The PSD of bluegill captured in frame nets during 
2005 was 75 and the RSD-P was 25 (Table 1; Table 3; Figure 4).  The high PSD 
and RSD-P indicated the presence of a high percentage of quality length (≥ 230 
mm) bluegill. No growth information was available for bluegill in Lake Kampeska; 
however, the condition of bluegill in Lake Kampeska during 2005 was above the 
objective of 80 with a mean Wr of 115 (Table 1; Table 3).  The lack of vegetative 
cover in the large windswept basin of Lake Kampeska does not likely provide 
optimal conditions for bluegill to maintain high recruitment or moderate density.  
Thus, the limiting factor for bluegill abundance in Lake Kampeska is likely 
environmental, which may be coupled by the high density of predatory fish.   

Smallmouth bass: The 2005 mean fall night electrofishing CPUE of stock 
length smallmouth bass was 102.3 (Tables 1 – 3).  Smallmouth bass have been 
historically present in Lake Kampeska in high density and the 1999 – 2005 fall 
night electrofishing CPUE of stock length smallmouth bass has ranged from 0 to 
120, with an average CPUE of 53 (Table 2; Table 3).  Overall, the smallmouth 
bass population at the time of the most recent survey was well above the 
objective range (≥ 10 fish/hour) (Table 3).   

Smallmouth bass captured in all gears combined during 2005 ranged in 
length from 150 to 400 mm (Figure 5). The PSD of smallmouth bass captured by 
fall night electrofishing during 2005 was 49 and the RSD-P was 4 (Table 1; Table 
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3). The 2005 PSD and RSD-P for smallmouth bass in Lake Kampeska were 
within the objective PSD range (40 – 70), but below the objective RSD-P range 
(10 – 20). Generally, larger smallmouth bass have not been sampled 
consistently with fall electrofishing in Lake Kampeska and the low RSD-P during 
2005 is not necessarily indicative of an unbalanced population (Ermer et al. 
2005). The smallmouth bass population in Lake Kampeska based on the 2003 
through 2005 fish population assessment was mostly comprised of quality length 
(≥ 280 mm) bass (Figure 5). Overall, growth of smallmouth bass in Lake 
Kampeska has been moderate-slow when compared to the regional and 
statewide averages with bass obtaining quality length (≥ 300 mm) between age 4 
and age 5 (Table 4; Table 5; Table 8). Condition of smallmouth bass captured 
during 2005 was within the objective range (≥80) with a mean Wr of 104 for bass 
captured during fall night electrofishing. 

Walleye: During 2005 the mean gill net CPUE of stock length walleye was 
21.8 (Table 1) and above the objective range (≥ 10 stock length fish/net night) for 
walleye in Lake Kampeska. Dating back to 1999 walleye abundance in Lake 
Kampeska based on gill net CPUE has ranged from 18.2 to 31.0 stock length 
walleye/net night with an average of 25.3 (Table 2; Table 3).  The gill net CPUE 
of stock length walleye during 2005 indicated high density.   

Walleye captured in gill nets during 2005 ranged in length from 210 to 480 
mm (Figure 6). The PSD of walleye captured in gill nets during 2005 was 11 and 
the RSD-P was 0 (Table 1; Table 3; Figure 6). The 2005 PSD of 11 was below 
the objective PSD range (40 – 60). Furthermore, a “length balanced” population 
of walleye should maintain a proportion of walleye in the population ≥ 510 mm at 
about 5 – 10 percent. However, during 2005 no preferred length fish were 
captured indicating that the population size structure was smaller than desired. 
Approximately 25 percent of the walleye captured in gill nets were above the 356 
mm (14 inch) minimum length restriction enforced on Lake Kampeska (Figure 3). 

During the 2005 survey a total of four year classes of walleye represented 
the catch (Table 8; Table 10; Figure 6).  However, the 2001 year class dominated 
the population (Table 10).  Based on aging data natural reproduction by walleye 
in Lake Kampeska was apparently successful during at least three of the past 10 
years, which included 1998, 1999, and 2003.  Furthermore, fall night 
electrofishing indicated successful reproduction in 2002, 2003, and 2004.  
Natural reproduction by walleye in Lake Kampeska has been relatively consistent 
from year-to-year with fall night electrofishing CPUE of walleye during non 
stocked years from 2001 – 2004 ranging from 4.0 to 114.8 fish/hour (Table 2; 
Table 3). 

Ermer et al. (2005) suggested biennial stocking of walleye should be 
implemented in cases where fall night electrofishing CPUE of walleye was below 
75. A fall electrofishing CPUE of ≥75 would indicate a sufficiently sized year 
class at the time of sampling and in such cases no walleye were to be stocked 
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the following year to reduce the likelihood of slowed growth due to 
overpopulation. This strategy assumes that walleye observed in fall 
electrofishing samples would survive over-winter and develop a sustaining year 
class. Lake Kampeska often does not exceed the 75 fish/hour threshold for a 
sustained naturally produced moderate density population (Table 2). Thus, 
stocking of Lake Kampeska with walleye fry is often necessary to provide 
sufficient recruitment among years.  Walleye stockings in Lake Kampeska have 
occurred on an every four year basis with stockings in 1997, 2001, and 2005.  
Fall night electrofishing CPUE of walleye in Lake Kampeska in 2004 was only 4 
fish/hour. Therefore, a total of 2.3 million walleye fry were stocked in spring 
2005. Subsequently, the fall electrofishing CPUE of walleye in fall 2005 was 252; 
thus, no walleye should be stocked in 2006. 

Growth of walleye was similar in 2003 and 2004 (Table 6; Table 7).  
Historically, growth of walleye in Lake Kampeska has been slower than the 
regional and statewide average with walleye achieving quality length (380 mm) 
between age 4 and age 5. During the 2005 survey growth was again slow for 
walleye in Lake Kampeska and indicated that growth may have declined further 
from the 2003 and 2004 rates (Table 8). The decline in growth of walleye was 
likely due to the very large 2001 year class present in the lake accompanied with 
declining water levels during recent years.  The decline in water levels likely 
limits spawning success of prey fish, which may have a limiting effect on food 
availability to the abundant 2001 walleye year class.  The condition of stock 
length walleye captured in gill nets has remained relatively consistent since 1999 
with a mean Wr of around 83 (Table 1; Table 3).  Consequently, the condition of 
walleye in Lake Kampeska was within the objective range (≥ 80). There was no 
apparent pattern in Wr among various length walleye indicating similar food 
availability to all fish sizes. 

Given the 14-inch minimum length regulation currently enforced on Lake 
Kampeska it is important to closely monitor walleye growth to assure that walleye 
are not “stockpiling” just below the 356 mm minimum length limit.  Overall, 
walleye growth during 2005 was indicative of slowing growth.  In addition, a 
successful stocking of walleye in 2005 (indicated by a fall night electrofishing 
CPUE of 225 fish/hour) must be monitored to assure avoiding overabundance of 
walleye. The 2006 lake survey results should provide the information needed to 
make sound management decisions regarding the status of the walleye 
population in Lake Kampeska. It is anticipated that the large year class of white 
bass that was observed in 2005 will likely provide walleye with the needed food 
availability to return growth rates to the historic average and push the large 2001 
year class above the 356 mm length limit making the fish available to angler 
harvest. 

Yellow Perch: The mean gill net CPUE of stock length (200 mm) yellow 
perch in 2005 was 4.8 and below the objective range (≥ 15 fish/net night) for 
perch in Lake Kampeska (Tables 1 – 3).  Since 1999 the gill net CPUE of stock 
length yellow perch has fluctuated with a low of 2.7 (2004) and a high of 22.5 
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(2000) (Table 2; Table 3). Lake Kampeska has historically supported a low 
density population of yellow perch.  Declining water levels since 2001 have likely 
negatively impacted yellow perch by limiting suitable spawning habitat and cover.  
In addition, the high abundance of walleye likely suppresses yellow perch 
abundance through direct predation. 

During 2005, yellow perch ranged in total length from 110 to 240 mm 
(Figure 7), having a PSD of 45 and an RSD-P of zero (Tables 1 – 3; Figure 7).  
Yellow perch commonly obtain 90 mm at age 1 and 150 mm at age 2.  Inspection 
of the length frequency histograms indicates a series of weak year classes during 
each year from 2003 through 2005 (Figure 7).  The condition of yellow perch in 
Lake Kampeska was within the objective (≥ 80) with a mean Wr of 104.   

Other Species 

Bullheads: The bullhead population in Lake Kampeska is comprised of two 
species including black bullhead and yellow bullhead.  Black bullhead can be 
differentiated from yellow bullhead by inspecting the barbells on the underside of 
the mouth. In comparison, the lower barbells of the black bullhead are entirely 
black while yellow bullhead barbells are yellow.  The mean frame net CPUE of 
stock length bullhead during 2005 was 4.3 and 3.4 for black and yellow bullhead, 
respectively (Table 1) and within the objective range (≤ 100) for black bullhead in 
Lake Kampeska (Table 3). Dating back to 1999 bullhead abundance in Lake 
Kampeska has been considered low density and the CPUE has not exceeded 35 
stock length fish/net night between 1999 and 2005 (Tables 1 – 3).  Generally, 
black bullhead have been the predominate species in the Lake Kampeska 
bullhead population comprising from 50 to 99% of the bullhead catch from 1999 
through 2005. No bullhead of any species was reportedly harvested from Lake 
Kampeska by commercial fisherman from 2003 through 2005. 

The total lengths of bullhead captured in frame nets ranged from 250 to 
430 mm and 300 to 380 mm for black bullhead (Figure 2) and yellow bullhead, 
respectively. The PSD of black bullhead captured in frame nets during 2005 was 
100 and the RSD-P was 44 (Table 1; Table 3; Figure 2).  Similarly, the PSD and 
RSD-P of yellow bullhead captured in frame nets during 2005 was each 100 
(Table 1; Table 3). The high PSD and RSD-P indicated the presence of a large 
percentage of quality length (≥ 230 mm) black bullhead. The condition of black 
and yellow bullhead in Lake Kampeska during 2005 was above the objective of 
80 with a mean Wr of 92 and 93, respectively (Table 1; Table 3).   

Ermer et al. (2005) reported that black bullhead abundance was very low 
in Lake Kampeska based on the 2002 fish population assessment.  The 
increasing abundance of walleye in Lake Kampeska was considered the primary 
cause for the decline in abundance of black bullhead in 2002.  Apparently, the 
walleye population in Lake Kampeska has been successful in limiting the 
abundance of black bullhead through predation.   
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Channel catfish: The CPUE of stock length (≥ 280 mm) channel catfish in 
Lake Kampeska during 2005 was 0.7 and 0.1 for gill nets and frame nets, 
respectively (Table 1). Channel catfish in Lake Kampeska have generally been 
considered low density with a 1999 – 2005 mean CPUE of stock length fish of 
0.1 and 0.1 for gill nets and frame nets, respectively (Table 1; Table 2).  Channel 
catfish were collected from Lake Kampeska that ranged in length from 370 to 850 
mm. Subsequently, the PSD was 100 and the RSD-P was 100 for channel 
catfish captured in gill nets (Table 1). No growth information was available; 
however, the condition of channel catfish was acceptable with a mean Wr of 99 
and 103 for catfish captured in gill nets and frame nets, respectively.  Overall, 
Lake Kampeska supports a self-sustaining population of channel catfish with 
sufficient food availability and a large proportion of preferred length catfish with 
the availability of an occasional memorable length (≥ 710 mm) catfish to the 
angler. The low abundance of channel catfish in Lake Kampeska likely reduces 
the likelihood of providing a targeted fishery; however, the large size of the 
channel catfish in the population may attract some anglers and provide non
target catch especially to shore anglers. 

Northern Pike: The CPUE of stock length northern pike in Lake Kampeska 
during 2005 was 0.2 for gill nets (Table 1).  Northern pike typically are not 
sampled consistently using standard lake survey methods; however, northern 
pike in Lake Kampeska have generally been considered moderate-low density 
with a 1999 – 2005 mean CPUE of stock length fish of 0.7 for gill nets (Table 1; 
Table 2). Northern pike were collected from Lake Kampeska that ranged in 
length from 570 to 1,010 mm. The PSD was 100 and the RSD-P was 25 for 
northern pike captured in frame nets (Table 1).  No growth information was 
available; however, the condition of northern pike was within the objective range 
with a mean Wr of 84 for pike captured in gill nets (Table 1).  Overall, it appears 
that Lake Kampeska contains sufficient food availability for acceptable northern 
pike condition. However, the lack of aquatic vegetation and back water areas in 
Lake Kampeska likely limits reproduction by northern pike resulting in a low 
abundance population. 

White bass: The CPUE of stock length white bass in Lake Kampeska 
during 2005 was 3.3 and 1.3 for gill nets and frame nets, respectively (Table 1).  
White bass have generally been considered moderate density with a 1999 – 
2005 mean CPUE of stock length fish of 4.5 and 2.3 for gill nets and frame nets, 
respectively (Table 1; Table 2). White bass were collected from Lake Kampeska 
that ranged in length from 180 to 400 mm.  The PSD was 95 and the RSD-P was 
55 for white bass captured in gill nets (Table 1).  No growth information was 
available; however, the condition of white bass was within the objective range 
with a mean Wr of 92 and 91 for bass captured in gill nets and frame nets, 
respectively. White bass apparently had a tremendous reproductive year in 2005 
as the frame nets were saturated with white bass young-of-the-year.  The white 
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bass had not recruited to the gear at the time of the survey and most fell through 
the 3/4 inch mesh when the nets were pulled to the boat.  The full extent of the 
2005 white bass year class will be determined during the 2006 assessment.  In 
total, 950 pounds of white bass were reported harvested from Lake Kampeska by 
commercial fisherman during the winter of 2004/2005. 

Other: Bigmouth buffalo, common carp, orangespotted sunfish, rockbass, 
shorthead redhorse, and white sucker were other fish species captured during 
the 2003 – 2005 surveys. Bigmouth buffalo and common carp are fish species 
that are commonly harvested through a permit by commercial fisherman during 
the ice-covered season. A total of 16,000 pounds of bigmouth buffalo were 
reported harvested by commercial fisherman during the winter of 2004/2005 from 
Lake Kampeska. The abundance of bigmouth buffalo in Lake Kampeska during 
2005 based on frame net CPUE of stock length buffalo was 0.7 (Table 1).  
Apparently, the abundance of bigmouth buffalo in Lake Kampeska has declined 
and is currently below the 1999 – 2005 average of 2.1 (Table 2).  Similarly, the 
abundance of common carp has also declined during recent years (Table 2).  
The abundance of other fish species was considered low density (Table 1, Table 
2). The contribution of fish species categorized as “other species” at the time of 
this survey was likely minimal. 

Summary 

Lake Kampeska is managed as a walleye and yellow perch fishery.  In 
addition, black crappie, bluegill, and black bullhead are monitored closely to 
assess abundance. During 2005, black bullhead abundance was within the 
objective range for frame net CPUE (≤ 100 stock length fish/net night). Black 
bullhead abundance in Lake Kampeska has historically remained low most likely 
due to the high abundance of predators (e.g., walleye).  Overabundance of black 
bullhead is not likely given the current status of the walleye population in Lake 
Kampeska. Commercial harvest of black bullhead is not needed at the present 
time, but should be encouraged if the abundance of black bullhead in Lake 
Kampeska ever increases above the objective range to minimize the impact of 
high bullhead abundance on sport fish in Lake Kampeska.  Based on the 2005 
survey black bullhead are not likely having any negative impact on the sport 
fishery. 

Smallmouth bass abundance in Lake Kampeska during 2005 was well 
above the objective range (≥ 10). Smallmouth bass abundance has remained 
above the objective range since 2002. In fact, the 1999 – 2005 average has 
remained above the objective range. Based on historic surveys smallmouth bass 
maintain relatively consistent recruitment and good growth providing anglers with 
a variety of fish sizes. However, the contribution of smallmouth bass to the 
angler creel is unknown because limited creel survey information is available. 
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During 2005, the abundance of stock length (130 mm) yellow perch in 
Lake Kampeska, based on mean gill net CPUE, indicated that the population was 
low density and below the objective range of ≥15 stock length fish/net. In fact, 
the abundance of yellow perch has declined since 2001.  The declining 
abundance of yellow perch in Lake Kampeska is likely due to decreased 
reproductive success during declining water levels in the lake coupled with the 
relatively high abundance of walleye.  Based on the 2005 fish population 
assessment the 2003 – 2004 year classes of yellow perch were very weak.  The 
abundance of yellow perch in Lake Kampeska is not likely to attain moderate 
abundance given the high abundance of walleye even though occasionally perch 
in Lake Kampeska have produced large year classes. 

The abundance of stock length (250 mm) walleye in Lake Kampeska 
based on mean gill net CPUE was indicative of a high density population and 
was above the objective range of ≥ 10 stock length fish/net.  Although the 2005 
estimated abundance for stock length walleye was below the 1999 – 2005 
average, the abundance of walleye was the still above the objective range.  The 
PSD of 11 for walleye in Lake Kampeska during 2005 was below the objective of 
40 – 60. The RSD-P of 0 was also below the objective range (5 -10) for a 
balanced fish population.  Walleye in Lake Kampeska have historically grown 
relatively slow compared to other waters in northeastern South Dakota achieving 
only 380 mm (quality length; 15-inches) in about four to five years.  The growth of 
walleye has declined slightly during recent years as the population abundance 
has increased.  Given the high abundance and the enforcement of a 14-inch 
minimum length limit it will be important to monitor walleye growth in 2006.  A 
large year class of white bass produced during 2005 will hopefully provide 
walleye with the food availability needed to push the large year class of walleye 
above the 356 mm length restriction and make the year class available to angler 
harvest. The harvest of walleye by anglers should aid in improving growth by 
reducing abundance. 

The condition of walleye in Lake Kampeska meets the objective range (Wr 
≥ 80). Roughly 25 percent of the walleye collected from Lake Kampeska during 
the 2005 survey were above the 356 mm (14-inch) minimum length restriction 
and available for angler harvest. Abundance of young-of-the-year walleye based 
on fall night electrofishing indicated that the 2005 fry stocking was very 
successful and that stocking in 2006 is not needed.  Overall, Lake Kampeska has 
historically provided anglers with good walleye fishing with a wide range of fish 
lengths and the opportunity to capture quality (≥ 380 mm) and preferred length (≥ 
508 mm) fish. The high abundance of walleye will likely provide anglers with 
good catch rates. A large cohort of walleye from the 2001 year class is 
approaching the 356 mm length limit and should soon become available to angler 
harvest. A large year class of white bass and potentially other fish species may 
have provided walleye with additional food availability and subsequently reduced 
catchability during the winter of 2005/2006. Anglers should expect good walleye 
fishing during the next few years in Lake Kampeska. 
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Management Recommendations 

1) Conduct fish population assessment surveys on an annual basis (next survey 
scheduled in summer 2006) to monitor fish abundance, fish population size 
structures, fish growth, and stocking success. 

2) Conduct fall night electrofishing on an annual basis to monitor walleye young-of
the-year abundance and to assess the smallmouth bass population.  Additional 
electrofishing runs should be conducted in areas smallmouth bass are likely to 
inhabit. 

3) Stock walleye on a biennial basis at 1,000 fry/acre to maintain consistent year 
classes only if the fall night electrofishing CPUE of young-of-the-year walleye 
falls below 75 fish/hour.   Stock northern pike and yellow perch in cases of 
complete winterkill events to establish a fish population.  Monitor water levels 
and winterkill events to assess stocking strategies. 

4) Encourage commercial harvest of black bullhead to limit abundance if the 
abundance exceeds the management objective.  At the time of this survey, the 
abundance of black bullhead in Lake Kampeska did not necessitate the need 
for commercial harvest. 
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Table 1. 	Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in experimental gill net sets, frame net 
sets, or night electrofishing in Lake Kampeska, 2003 - 2005.  
Confidence intervals include 80 percent (± CI-80) or 90 percent (± CI
90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2003 
Gill nets 

    BIB 0.2 0.3 100 --- 0 --- 86 --- 
BLB 3.2 1.2 63 20 21 17 94 4 
COC 0.2 0.3 100 --- 0 --- 92 --- 
NOP 1.2 0.3 57 39 0 --- 77 3 
SHR 0.2 0.3 100 --- 100 --- 89 --- 
SMB 0.3 0.3 50 50 0 --- 93 --- 
WAE 18.2 2.1 39 7 2 2 83 < 1 
WHB 2.5 1.1 93 7 80 19 82 2 
WHC 2.0 1.2 67 25 0 --- 100 4 
WHS 0.2 0.3 100 --- 100 --- 90 --- 
YEP 3.5 2.0 19 15 5 8 88 2 

  Frame nets 
BIB 1.5 0.6 100 0 23 14 91 1 
BLB 1.4 0.5 96 4 79 13 91 1 
BLC 8.0 1.3 44 7 11 4 97 1 
BLG 5.7 1.7 84 6 8 4 106 1 
CCF 0.1 0.1 100 0 0 --- 107 --- 
COC 0.2 0.1 100 0 100 0 92 11 
GSF 0.1 0.1 0 --- 0 --- 106 --- 
NOP 0.7 0.2 100 0 64 24 84 5 
RKB 0.1 0.1 100 0 100 0 110 --- 
SHR 0.6 0.2 100 0 100 0 93 2 
SMB 2.2 0.7 23 11 7 7 86 10 
WAE 0.8 0.4 25 20 0 --- 81 1 
WHB 2.0 0.6 82 11 64 13 80 8 
WHC 0.7 0.3 64 24 14 17 93 4 
WHS 7.8 1.9 99 1 99 1 86 1 
YEB 0.4 0.3 100 0 50 46 105 4 
YEP 0.4 0.2 29 35 0 --- 93 8 

  Electrofishing
 SMB 1 33.4 18.4 33 12 9 8 90 1 
WAE 1,3 15.3 11.8 --- --- --- --- --- --- 

1 fall night electrofishing.
2 age-0 fish only. 
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Table 1 continued.	 Mean catch rate (CPUE; Catch/net night) of stock length 
fish, mean relative weight (Wr) of stock length fish, 
proportional stock density (PSD) and relative stock density of 
preferred length fish (RSD-P) of various fish species 
captured in experimental gill net sets or frame net sets in 
Lake Kampeska, 2003 - 2005. Confidence intervals include 
80 percent (± CI-80) or 90 percent (± CI-90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2004 
Gill nets 

BLB 2.2 1.0 92 8 15 19 101 13 
NOP 0.8 0.5 80 20 0 --- 79 7 
SMB 0.3 0.5 50 50 0 --- 89 22 
WAE 24.5 4.6 26 6 2 2 83 < 1 
WHB 5.0 2.3 100 0 47 15 84 < 1 
WHC 5.5 2.3 73 13 6 7 100 1 
WHS 0.3 0.3 100 0 100 0 94 34 
YEP 2.7 0.7 50 23 6 11 90 3 

  Frame nets 
BIB 0.9 0.3 100 0 28 19 95 1 
BLB 6.7 1.5 96 2 54 7 88 1 
BLC 5.1 1.3 80 7 11 5 106 1 
BLG 6.5 1.9 95 3 2 2 105 1 
CCF 0.1 0.1 100 0 100 0 111 37 
COC 0.1 0.1 100 --- 100 --- 69 --- 
GSF 0.1 0.1 100 --- 0 --- 109 --- 
NOP 0.3 0.2 100 0 0 --- 79 9 
OSF 1 0.1 0.1 --- --- --- --- --- --- 
PUS 0.1 0.1 100 0 100 0 111 --- 
RKB 0.5 0.4 100 0 44 33 97 5 
SHR 0.2 0.1 100 0 100 0 84 4 
SMB 3.2 0.9 37 10 11 7 84 1 
WAE 1.6 0.5 13 10 13 10 81 < 1 
WHB 6.6 1.4 92 4 64 7 77 2 
WHC 0.8 0.9 93 7 7 11 92 2 
WHS 3.2 1.1 100 0 100 0 86 < 1 
YEB 2.8 1.0 100 0 100 0 97 < 1 

  Electrofishing
 SMB 2 29.3 16.2 53 15 6 8 85 1 
WAE 2,3 4.0 5.8 --- --- --- --- --- --- 

1 all fish sizes. 
2 fall night electrofishing.
3 age-0 fish only. 
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Table 1 continued.	 Mean catch rate (CPUE; Catch/net night) of stock length 
fish, mean relative weight (Wr) of stock length fish, 
proportional stock density (PSD) and relative stock density of 
preferred length fish (RSD-P) of various fish species 
captured in experimental gill net sets or frame net sets in 
Lake Kampeska, 2003 - 2005. Confidence intervals include 
80 percent (± CI-80) or 90 percent (± CI-90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2005 
Gill nets 

BLB 0.3 0.3 100 0 0 --- 102 57 
BLG 0.2 0.2 100 --- 100 --- 116 --- 
CCF 0.7 0.7 50 50 25 59 99 6 
COC 0.2 0.2 100 --- 100 --- 81 --- 
NOP 0.2 0.2 100 --- 0 --- 84 --- 
RKB 0.2 0.2 0 --- 0 --- 120 --- 
SHR 0.2 0.2 100 --- 100 --- 111 --- 
SMB 0.7 0.5 75 25 0 --- 93 9 
WAE 21.8 4.1 11 5 0 --- 82 < 1 
WHB 3.3 1.6 95 5 55 20 92 2 
WHC 4.7 2.3 89 10 43 16 103 2 
WHS 1.0 1.0 100 0 83 17 96 6 
YEB 0.2 0.2 100 --- 100 --- 97 --- 
YEP 4.8 2.0 45 16 0 --- 104 2 

  Frame nets 
BIB 0.7 0.3 92 8 54 25 85 3 
BLB 4.3 1.7 100 0 44 10 92 3 
BLC 2.5 0.6 100 0 69 12 102 1 
BLG 2.4 0.8 75 11 25 11 115 3 
CCF 0.1 0.1 100 --- 100 --- 103 --- 
COC 0.3 0.2 100 0 60 40 83 9 
NOP 0.4 0.2 100 0 25 31 79 8 
RKB 0.5 0.4 100 0 0 --- 106 2 
SMB 1.8 0.8 30 14 3 5 94 3 
WAE 2.3 0.6 15 9 7 7 83 2 
WHB 1.3 0.5 100 0 57 18 91 9 
WHC 0.3 0.2 100 0 33 43 94 9 
WHS 0.9 0.4 100 0 94 6 91 3 
YEB 3.4 1.0 100 0 100 0 93 < 1 
YEP 0.1 0.1 50 50 0 --- 91 47 

  Electrofishing
 SMB 1 102.3 23.9 49 9 4 3 104 < 1 
WAE 1,2 252.1 138.9 --- --- --- --- --- --- 

1 fall night electrofishing.
2 age-0 fish only. 
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Species 
CPUE

1999 2000 2001 2002 2003 2004 2005 Average 
Gill nets 

BIB 0.2 0.8 0.7 0.8 0.2 0.0 0.0 0.4 
BLB 2.5 3.0 0.8 0.5 3.2 2.2 0.3 1.8 
BLC 0.0 0.0 0.2 0.0 0.0 0.0 0.0 < 0.1 
BLG 0.0 0.0 0.0 0.0 0.0 0.0 0.2 < 0.1 
CCF 0.0 0.0 0.0 0.3 0.0 0.0 0.7 0.1 
COC 1.2 0.5 0.5 1.0 0.2 0.0 0.2 0.5 
NOP 1.0 0.7 0.0 0.8 1.2 0.8 0.2 0.7 
RKB 0.2 0.0 0.0 0.0 0.0 0.0 0.2 0.1 
SHR 0.7 1.3 3.2 0.8 0.2 0.0 0.2 0.9 
SMB 1.8 0.7 1.0 0.0 0.3 0.3 0.7 0.7 

  WAE 29.3 30.5 31.0 21.7 18.2 24.5 21.8 25.3 
  WHB 9.7 2.7 6.2 1.8 2.5 5.0 3.3 4.5 
  WHC 0.0 0.3 0.0 0.3 2.0 5.5 4.7 1.8 
  WHS 7.3 2.5 1.3 0.8 0.2 0.3 1.0 1.9 

YEB 0.0 0.2 0.2 0.0 0.0 0.0 0.2 0.1 
YEP 14.8 5.2 22.5 6.2 3.5 2.7 4.8 8.5 

Frame nets 
BIB 7.5 1.4 1.4 1.4 1.5 0.9 0.7 2.1 
BLB 35.3 6.9 1.4 0.3 1.4 6.7 4.3 8.0 
BLC 1.7 1.9 1.8 1.0 8.0 5.1 2.5 3.1 
BLG 1.3 2.5 2.2 4.9 5.7 6.5 2.4 3.6 
CCF 0.0 0.0 0.5 0.1 0.1 0.1 0.1 0.1 
COC 6.4 0.5 0.3 0.0 0.2 0.1 0.3 1.1 
GSF 0.0 0.0 0.0 0.0 0.1 0.1 0.0 < 0.1 
NOP 0.9 0.4 0.6 1.1 0.7 0.3 0.4 0.6 
OSF 1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 < 0.1 
PUS 0.0 0.0 0.0 0.1 0.0 0.1 0.0 < 0.1 
RKB 1.0 0.5 0.7 0.7 0.1 0.5 0.5 0.6 
SHR 0.2 0.2 0.8 0.6 0.6 0.2 0.0 0.4 
SMB 1.4 0.8 1.9 1.9 2.2 3.2 1.8 1.9 

  WAE 0.4 1.4 0.9 3.0 0.8 1.6 2.3 1.9 
  WHB 0.9 2.4 1.1 1.6 2.0 6.6 1.3 2.3 
  WHC 0.0 0.1 0.1 0.6 0.7 0.8 0.3 0.4 
  WHS 0.6 2.0 1.3 1.3 7.8 3.2 0.9 2.4 

YEB 0.3 0.1 0.1 0.3 0.4 2.8 3.4 1.1 
YEP 0.3 0.3 1.6 1.0 0.4 0.0 0.1 0.5 

Electrofishing 
SMB 2 69.8 15.0 0.0 120.0 33.4 29.3 102.3 52.8 
WAE 2,3 0.0 0.0 170.6 114.8 15.3 4.0 252.1 79.5 

1 all fish sizes. 
2 fall night electrofishing.
3 age-0 fish only. 

Table 2. 	 Historic mean catch rate (CPUE; Catch/net night) of stock length fish 
for various fish species captured in experimental gill net sets, frame net 
sets, or electrofishing in Lake Kampeska, 1999 - 2005. 
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Table 3. 	Mean catch rate (CPUE; catch/net night), proportional stock density 
(PSD), relative stock density of preferred length fish (RSD-P), and 
relative weight (Wr) for primary management species captured in 
experimental gill net sets, frame net sets, or electrofishing in Lake 
Kampeska, 1999 - 2005. 

Species 1999 2000 2001 2002 2003 2004 2005 Average Objective 
Frame nets 

BLB 
CPUE 35 7 1 < 1 1 7 4 8 ≤ 100 
PSD 93 99 90 67 96 96 100 92 --- 
RSD-P 14 55 70 50 79 54 44 52 --- 
Wr 98 89 90 91 91 88 92 91 ≥ 80 

BLC
 CPUE 2 2 2 1 8 5 3 3 ≥ 15 
PSD 97 87 100 82 44 80 100 84 30 – 60 
RSD-P 72 39 87 73 11 11 69 52 5 – 10 
Wr 102 95 98 103 97 106 102 100 ≥ 80 

BLG 
CPUE 1 3 2 5 6 7 2 4 ≥ 25 
PSD 100 84 88 40 84 95 75 81 20 – 60 
RSD-P 57 43 27 17 8 2 25 26 5 – 20 
Wr 115 115 118 115 106 105 115 113 ≥ 80 

Gill nets 
WAE
 CPUE 29 31 7 22 18 25 22 22 ≥ 10 
PSD 18 17 20 51 39 26 11 26 40 – 60 
RSD-P 2 1 1 0 2 2 0 1 5 – 10 
Wr 82 82 86 86 83 83 82 83 ≥ 80 

YEP 
CPUE 15 5 23 6 4 3 5 9 ≥ 15 
PSD 90 90 81 65 19 50 45 63 --- 
RSD-P 8 26 53 19 5 6 0 17 --- 
Wr 100 93 97 79 88 90 104 93 ≥ 80 

Electrofishing 
SMB 2
 CPUE 70 15 46 120 33 29 102 59 ≥ 10 
PSD 54 50 20 30 33 53 49 41 40 – 70 
RSD-P 4 0 8 14 9 6 4 6 10 – 20 
Wr 95 91 99 93 90 85 104 94 ≥ 80 

1 Historic data from all surveys conducted since 1999.
2 Fall night electrofishing. 
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Year Age N 
Age 

1 2 3 4 5 6 7 8 9
2003 
2002 
2001 
2000 
1999 
1998 
1997 
1996 
1994 

0 
1 
2 
3 
4 
5 
6 
7 
9 

1 
6 

15 
16 

6 
3 
2 
1 
1 

---
92 
88 
90 
83 
86 
75 
83 
88 

---
---

153 
161 
152 
188 
147 
164 
126 

---
---
---

226 
225 
253 
200 
241 
157 

---
---
---
---

264 
298 
248 
306 
223 

---
---
---
---
---

327 
299 
348 
294 

---
---
---
---
---
---

332 
368 
342 

--- 
--- 
--- 
--- 
--- 
--- 
--- 

393 
371 

---
---
---
---
---
---
---
---

398 

---
---
---
---
---
---
---
---

421
Mean --- 51 86 156 217 268 317 347 382 398 421 
SE --- --- 2 7 14 15 13 11 11 0 0 

1Mean Comparison 
  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 
Statewide 

98 
92 
96 
91 

180 
169 
179 
171 

241 
237 
249 
242 

291 
304 
316 
300 

---
335 
339 
333 

---
---
---
---

---
--- 
--- 
--- 

---
---
---
---

--
--
--
--

1 Willis et al. 2001. 

Year Age N 
Age 

1 2 3 4 5 6 7
2003 
2002 
2001 
2000 
1999 
1997 

1 
2 
3 
4 
5 
7 

8 
5 

12 
10 

3 
1 

96 
103 

85 
85 
88 
73 

---
186 
168 
160 
147 
153 

---
---

236 
242 
238 
220 

---
---
---

285 
293 
270 

---
---
---
---

328 
294 

---
---
---
---
---

335

---
---
---
---
---

351
Mean --- 39 88 163 234 282 311 335 351 

SE --- --- 4 7 5 7 17  0 0

1Mean Comparison 
  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 	
Statewide 

98 
92 
96 
91 

180 
169 
179 
171 

241 
237 
249 
242 

291 
304 
316 
300 

---
335 
339 
333 

---
---
---
---

---
--- 
--- 
--- 

1 Willis et al. 2001. 

Table 4. Mean back-calculated length (mm) at age and standard error (SE) for 
smallmouth bass captured during fall night electrofishing in Lake 
Kampeska, 2003. 

 

 

Table 5. 	 Mean back-calculated length (mm) at age and standard error (SE) 
for smallmouth bass captured during fall night electrofishing in Lake 
Kampeska, 2004 
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Year Age N 
Age 

1 2 3 4 5 6 7
2001 
2000 
1999 
1998 
1997 
1996 

2 
3 
4 
5 
6 
7 

69 
5 

23 
12 

8 
4 

128 
136 
142 
128 
123 
138 

229 
252 
259 
218 
203 
239 

---
327 
345 
301 
265 
307 

---
---

395 
358 
322 
351 

---
---
---

398 
374 
391 

---
---
---
---

411
438

---
---
---
---
---

467
Mean --- 121 133 233 309 357 388 424 467 

SE --- --- 3 9 14 15 7 14 0 


1Mean Comparison 
  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 
494 
497 
490 

---
---
---
---

--- 

--- 

--- 

--- 


1 Willis et al. 2001. 

Year Age N 
Age 

1 2 3 4 5 6 7 8
2003 
2002 
2001 
2000 
1999 
1998 
1997 
1996 

1 
2 
3 
4 
5 
6 
7 
8 

3 
1 

107 
11 
15 

9 
2 
2 

159 
112 
129 
152 
138 
163 
139 
143 

---
223 
218 
255 
254 
250 
225 
231 

---
---

307 
315 
328 
312 
307 
274 

---
---
---

344 
383 
359 
369 
322 

---
---
---
---

425 
408 
417 
351 

---
---
---
---
---

448 
464 
403 

---
---
---
---
---
---

495
442

---
---
---
---
---
---
---

464
Mean --- 150 142 237 307 355 400 438 468 464 
SE --- --- 6  6  7  11  17  18  26  0 

1Mean Comparison 
  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 	
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 
494 
497 
490 

---
---
---
---

--- 
--- 
--- 
--- 

--
--
--
--

1 Willis et al. 2001. 

Table 6. 	 Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Lake Kampeska, 
2003. 

 

 

 
 
  

Table 7. 	 Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Lake Kampeska, 
2004. 
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Year N  
Age 

1  2  3  4  5 6 7 8 9 
2005 112 179 238 277 311 329 --- --- --- 406
2004 39 156 230 275 299 340 --- 364 --- --
2003 50 174 214 264 299 342 367 420 --- 428
2002 165 167 234 293 325 360 397 --- --- --
2001 70 173 246 297 287 360 360 --- --- --
2000 25 182 260 288 326 333 --- --- --- --
1999 89 195 254 288 318 340 --- --- --- --

Year N  
Age 

1 2 3 4 5 6 7 8
2005 133 --- 280 --- 340 --- 421 461 --
2004 150 206 255 331 361 432 465 512 469
2003 121 --- 282 351 412 412 423 481 --
2002 143 228 318 367 386 417 427 --- --
2001 194 230 306 335 353 380 428 --- --
2000 190 199 273 322 350 382 476 --- 734
1999 199 199 252 291 322 369 421 489 541

Table 8 Weighted mean length at capture (mm) for smallmouth bass captured 
during fall night electrofishing in Lake Kampeska, 1999 – 2005.  Note: 
sampling was conducted at approximately the same time during each 
year allowing comparisons among years to monitor growth trends.   

 

 

 
 
  
 

 
  

Table 9. 	 Weighted mean length at capture (mm) for walleye captured in 
experimental gill net sets in Lake Kampeska, 1999 – 2005.  Note: 
sampling was conducted at approximately the same time during each 
year allowing comparisons among years to monitor growth trends.   

Table 10. Stocking history (10-year) including size and number for fishes 
stocked into Lake Kampeska, 1996 - 2005. 

Year Species Size Number 
1997 WAE fry 9,600,000 
2001 WAE fry 5,100,000 
2005 WAE fry 2,300,000 
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Survey Year 
Year Class 

2004 2003 2002 2001 2000 1999 1998 1997 1996

 2005 22 105 4 2 

2004 --- 3 1 107 11 15 9 2 2

 2003 --- --- 69 5 23 12 8 4

 2002 --- --- --- 21 12 41 34 19 16

 2001 --- --- --- --- 8 43 36 44 55

 2000 --- --- --- --- --- 7 15 63 82

 1999 --- --- --- --- --- --- 8 30 16

Number stocked 
fry 5,100 9,600 

  small fingerling 
  large fingerling 

Table 11. Numbers of walleye sampled (n) by year class and associated 
stocking history (Number stocked x 1,000) for walleye captured in 
Lake Kampeska, 1999 - 2005. 
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Figure 2. Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for black bullhead captured in frame net sets in Lake 
Kampeska, 2003 – 2005. 
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Figure 3. Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for black crappie captured in frame net sets in Lake 
Kampeska, 2003 – 2005. 

81 Lake Kampeska 



20 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470 500 530 560 590

< 5 inches 5 - 10 in 

20 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470 500 530 560 590

r (
n)

 
be

N
um

10 – 15 in > 15 inches

50
 2003

40
 CPUE = 6

30
 PSD = 84


RSD-P = 8

20


10


0


50
 2004

CPUE = 7
40

PSD = 95


30
 RSD-P = 2

20


10


0


50
 2005


40
 CPUE = 2

PSD = 75


30
 RSD-P = 25

20


10


0


40 90 140 190 240 290 340 390 440 490 540 590 

Total Length (mm) 

Figure 4. Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for bluegill captured in frame net sets in Lake Kampeska, 
2003 – 2005. 
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Figure 5. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for smallmouth bass captured during fall night electrofishing in 
Lake Kampeska, 2003 – 2005. 
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Figure 6. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for walleye captured in experimental gill net sets in Lake 
Kampeska, 2003 – 2005. 
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Figure 7. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for yellow perch captured in frame net sets in Lake 
Kampeska, 2003 – 2005. 
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Pelican Lake 


Site Description 


Location 
  Water designation number (WDN) 05-0003-00 
  Legal description T116N-R53W-Sec. 1,2,3,8,9,10,11,12,15,16,17 
County (ies) Codington 

  Location from nearest town southwestern city limits of Watertown 

Survey Dates and Netting Information 
  Dates of current survey 	 June 24 – 26, 2003; June 22 – 24, 2004; 

June 21 – 23, 2005 

  Date of most recent survey June 25 – 27, 2002 

Gill net sets (n) 6 


  Frame net sets (n) 18 (2003; 2005); 0 (2004) 


Morphometry (Figure 1)
  Watershed area (acres) 15,686
  Surface area (acres) 2,796
 Maximum depth (ft) 8
  Mean depth (ft) 5 

Ownership and Public Access 
Pelican Lake is a meandered lake managed by the SDGFP.  Three public access sites are 
present on Pelican Lake and all are maintained by the SDGFP (Figure 1).  Pelican Lake has 
mixed ownership including the State of South Dakota, Codington County, the city of 
Watertown, and private parties. 

Watershed and Land Use 
The Pelican Lake watershed is comprised of a mix of cropland (40%) , pasture (37%), housing 
(10%), and 12% other. 

Water Level Observations 
Water levels have maintained and are at the historic average.  Lake Pelican is classified as 
eutrophic. 

Aquatic Vegetation and Exotics 
Submergent vegetation is sparse.  Emergent vegetation in the form of cattail and bulrush is 
present on the west and east reaches of the lake.  No un-naturalized exotic vegetation or 
wildlife was reported during this survey. 

Fish Management Information 
Primary species 	 walleye, yellow perch 

  Other species 	 black crappie, bigmouth buffalo, black bullhead, channel 
catfish, common carp, emerald shiner, fathead minnow, 
green sunfish, Johnny darter, logperch, northern pike, 
orangespotted sunfish, rock bass, spottail shiner, white 
bass, white sucker  

  Management classification warm-water permanent 

  Fish Consumption Advisories none 
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Figure 1. Pelican Lake contour map. 
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Management Objectives 

1) Maintain a mean gill net CPUE of stock length walleye ≥ 10, a PSD of 40 – 60, 
an RSD-P of 5 – 10, and a mean Wr > 80. 

2) Maintain a mean gill net CPUE of stock length yellow perch ≥ 15 and a mean 
Wr > 80. 

3) Maintain a mean frame net CPUE of stock length bullhead ≤ 100, a mean Wr > 
80, and encourage commercial harvest during periods of high abundance. 

4) Monitor water levels and winterkill events. 

Results and Discussion 

Pelican Lake is a large, permanent, natural lake situated in the Coteau 
des Prairie, a plateau formed by glacier action in northeast South Dakota. 
Pelican Lake is located southwest of Watertown, Codington County, South 
Dakota. Lake Pelican is a relatively shallow lake with a maximum depth near 
eight feet. The water level of Pelican Lake is controlled by a canal and dam 
which connects the lake with the Big Sioux River.  Historically, Pelican Lake has 
sustained frequent winterkill events, but has been considered an excellent site for 
recreational activities including fishing, boating, swimming, water-skiing, 
camping, and picnicking.  Public access to Pelican Lake is exceptional with 
access locations on the northwest, east, south (State Park), and west shores of 
the lake. In addition, a large portion of the Lake Pelican shoreline is assessable 
to foot traffic.  Currently Pelican Lake is primarily managed as a walleye and 
yellow perch fishery. Overall, as many as 18 species of fish contribute to the 
fishery in Pelican Lake. 

Primary Species 

Walleye: Ermer et al. (2005) reported that the walleye population in 
Pelican Lake had maintained a moderate-high density at the time of the 2002 fish 
population assessment primarily due to six consecutive year classes being 
present in the population. Subsequently, during 2005 the mean gill net CPUE of 
stock length walleye was 8.7 (Table 1) and slightly below the objective range (≥ 
10 stock length fish/net night).  Dating back to 1999 walleye abundance in 
Pelican Lake based on gill net CPUE had ranged from 8.7 to 41.2 stock length 
walleye/net night with an average of 21.1 (Table 2; Table 3).  The gill net CPUE 
of stock length walleye during 2005 indicated moderate-low density and the 
lowest abundance observed in the 1999 – 2005 survey period. 

Walleye captured in gill nets during 2005 ranged in length from 180 to 690 
mm (Figure 3). The PSD of walleye captured in gill nets during 2005 was 85 and 
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the RSD-P was 15 (Table 1; Table 3; Figure 3).  The 2005 PSD of 85 was slightly 
above the objective PSD range (40 – 60). Similarly, the RSD-P of 15 was also 
above the objective range of 5 – 10. The high PSD and RSD-P indicated a 
higher than desired proportion of quality length (≥ 380 mm) walleye in the 
population.  Of the walleye captured a high percentage were within the quality 
(380 mm) and preferred (508 mm) length groups sought by most anglers. 

During the 2005 survey a total of seven year classes of walleye 
represented the catch (Table 6; Table 8). All of the year classes that received 
stocked walleye were present in the 2005 catch and included 1996 – 1998, 2002, 
and 2004 (Table 7). In fact, the large 1998 year class that was prevalent in the 
gill net catch during the 2002 fish population survey was still apparent in the 
catch during 2005 as age-7 fish (Table 8). Natural reproduction by walleye in 
Pelican Lake was apparently successful during at least two of the past 10 years, 
which included 2001 and 2003. The 2001 naturally produced year class of 
walleye was particularly strong and comprised 25 percent of the walleye captured 
in 2005. Natural reproduction was likely successful in other years but the extent 
of its success was unknown due to the confounding of the catch with stocked 
walleye. Fall night electrofishing has not been conducted on Pelican Lake to 
assess walleye young-of-the-year abundance. 

Natural reproduction likely maintains only a moderate-low to low 
population abundance and supplemental stocking is likely necessary to maintain 
a moderate density walleye population in Pelican Lake.  Ermer et al. (2005) 
suggested that stocking of walleye with 2,470 fry/acre should be implemented in 
cases where gill net CPUE of stock length fish falls below 9.0 fish/net or following 
winterkill events. Consequently, fish population assessments should be 
conducted on a biennial schedule or immediately following the report of a fish 
winterkill event to monitor walleye abundance. 

Based on mean back-calculated length at age growth of walleye was 
similar in 2003 and 2004 and indicated moderate growth (Table 4; Table 5).  
However, inspection of mean length at capture for walleye in Pelican Lake 
indicates that growth has increased from 2001 through 2005.  For example, 
walleye had obtained quality length (≥ 380 mm) between age 4 and age 5 in 
2001. In contrast, walleye captured in 2005 had obtained quality length (≥ 380 
mm) between age 2 and age 3, which marked an increase in walleye growth of 
roughly 100 mm (≈ 4 inches) by age 2. The increase in growth of walleye is likely 
due to the decreased abundance of walleye in Pelican Lake.  The condition of 
walleye in Pelican Lake based on gill net mean Wr (87) was within the objective 
range of ≥80 and indicates ample food availability.  A slight decline in Wr values 
as walleye length increased was evident; however, all length groups of walleye 
maintained a mean Wr within the objective range (≥ 80) indicating appropriate 
food availability to all fish sizes. Overall, walleye growth during 2005 was 
indicative of fast growth, with good condition and apparently sufficient availability 
of food. 
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Yellow Perch: The mean gill net CPUE of stock length (200 mm) yellow 
perch in 2005 was 26.7 and well above the objective range (≥ 15 fish/net night) 
for a moderate density population (Tables 1 – 3).  Since 1999 the gill net CPUE 
of stock length yellow perch has fluctuated with a low of 21.2 (2004) and a high 
of 91.0 (2001) (Table 2; Table 3). Overall, the yellow perch population in Pelican 
Lake at the time of this survey was classified as moderate density.  Pelican Lake 
has historically supported a moderate to moderate-high density population of 
yellow perch. The lack of spring high water since 2001 has likely negatively 
impacted yellow perch by limiting suitable spawning habitat.  Subsequently, the 
abundance of yellow perch in Pelican Lake has declined steadily since 2001, 
although potentially stabilizing in 2004 and 2005 at near 20 fish/gill net night. 

During 2005, yellow perch ranged in total length from 90 to 340 mm 
(Figure 4), having a PSD and RSD-P of 40 and 30, respectively (Tables 1 – 3; 
Figure 4). Yellow perch commonly obtain 90 mm at age 1 and 150 mm at age 2.  
Inspection of the length frequency histogram indicates a relatively strong 2004 
year class (Figure 4). The condition of yellow perch in Pelican Lake was within 
the objective (≥ 80) with a mean Wr of 105. 

Other Species 

Black bullhead: The mean frame net CPUE of stock length black bullhead 
during 2005 was 5.2 (Table 1) and within the objective range (≤ 100) for black 
bullhead in Pelican Lake (Table 3).  Dating back to 1999 black bullhead 
abundance in Pelican Lake has been considered moderate-low density and the 
CPUE has generally remained below 100 stock length fish/net night (Table 2; 
Table 3). Overall, the abundance of black bullhead in Pelican Lake has declined 
steadily since 2002 (Tables 1 – 3). In fact, the abundance of black bullhead in 
2005 was 91% lower than the 1999 – 2005 average of 54.9 fish/net night and the 
lowest CPUE during the seven year period (Table 2; Table 3).   

The total length of black bullhead captured in frame nets ranged from 160 
to 410 mm (Figure 2). The PSD of black bullhead captured in frame nets during 
2005 was 99 and the RSD-P was 98 (Table 1; Table 3; Figure 2).  The high PSD 
and RSD-P indicated the presence of a large percentage of preferred length (≥ 
300 mm) black bullhead.  The condition of black bullhead in Pelican Lake during 
2005 was above the objective of 80 with a mean Wr of 98 (Table 1; Table 3).   

Reproduction has not been successful in Pelican Lake since 2001 (Figure 
2). Recruitment of black bullhead in Pelican Lake is likely moderate, but sporadic 
depending on environmental factors during spawning.  Apparently, conditions 
have not been favorable for black bullhead reproduction during recent years in 
Pelican Lake based on the low abundance and the high proportion of larger 
preferred length (300 mm) fish in the population. 
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Northern Pike: The CPUE of stock length northern pike in Pelican Lake 
during 2005 was 0.0 and 0.1 for gill nets and frame nets, respectively (Table 1).  
Northern pike typically are not sampled consistently using standard lake survey 
methods; however, northern pike in Pelican Lake have generally been 
considered moderate-low density with a 1999 – 2005 mean CPUE of stock length 
fish of 0.5 for both gill nets and frame nets (Table 1; Table 2).  Only two northern 
pike were collected from Pelican Lake during 2005 with lengths of 550 and 1,010 
mm. The sample size (n = 2) of northern pike collected in nets during the 2005 
survey was not sufficient to thoroughly assess the population. 

White bass: The CPUE of stock length white bass in Pelican Lake during 
2005 was 2.8 and 0.1 for gill nets and frame nets, respectively (Table 1).  White 
bass in Lake Pelican have generally been considered low density with a 1999 – 
2005 mean CPUE of stock length fish of 1.6 and 0.1 for gill nets and frame nets, 
respectively (Table 1; Table 2). White bass were collected from Pelican Lake 
that ranged in length from 290 to 400 mm.  The PSD and RSD-P were each 100 
for white bass captured in gill nets (Table 1).  No growth information was 
available; however, the condition of white bass was within the objective range 
with a mean Wr of 103 and 99 for bass captured in gill nets and frame nets, 
respectively. 

Other: Bigmouth buffalo, black crappie, channel catfish, common carp, 
orangespotted sunfish, shorthead redhorse, spottail shiner, smallmouth bass, 
white sucker, and yellow bullhead were other fish species captured during the 
2003 – 2005 surveys. However, the abundance of these fish species was 
considered low density (Table 1, Table 2). The contribution of species other than 
bigmouth buffalo, walleye, white bass, and yellow perch to the fishery at the time 
of this survey was likely minimal. 

Summary 

Pelican Lake is managed as a walleye and yellow perch fishery.  In 
addition, black bullhead are monitored closely to assess abundance.  During 
2005, black bullhead abundance was within the objective range for frame net 
CPUE (≤ 100 stock length fish/net night). In fact, black bullhead mean frame net 
CPUE of stock length fish in 2005 was nearly 91 percent lower than the 1999 – 
2005 average and indicates that abundance of bullhead in Pelican Lake has 
declined. In addition, the size structure of black bullhead has increased as 
represented by the high PSD and RSD-P values.  The decreased abundance of 
black bullhead accompanied by the increased size structure likely indicates that 
predation by species such as walleye, northern pike, and smallmouth bass is 
keeping the bullhead population abundance within the objective range.  
Commercial harvest of black bullhead is not needed at the present time, but 
should be encouraged if the abundance of black bullhead in Pelican Lake 
increases above the objective range to minimize the impact of high bullhead 
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abundance on sport fish in Pelican Lake.  Based on the 2005 survey black 
bullhead are not likely having any negative impact on the sport fishery. 

During 2005, the abundance of stock length (130 mm) yellow perch in 
Pelican Lake based on mean gill net CPUE indicated that the yellow perch 
population was moderate density and within the objective range of ≥15 stock 
length fish/net. However, the abundance of yellow perch has declined since 
2001. The declining abundance of yellow perch in Pelican Lake is likely due to 
decreased reproductive success during years caused by the lack of a spring rise 
in water levels. Based on the 2005 fish population assessment the 2004 year 
class of yellow perch was relatively strong. 

The abundance of stock length (250 mm) walleye in Pelican Lake based 
on mean gill net CPUE was indicative of a moderate-low density population and 
was slightly below the objective range of ≥ 10 stock length fish/net. The 2005 
estimated abundance was below the 1999 – 2005 average and was the lowest 
during that 7-year period. The PSD of 85 for walleye in Pelican Lake during 2005 
was slightly above the objective of 40 – 60.  Similarly, the RSD-P of 15 was also 
above the objective range (5 -10) for a balanced fish population.  Walleye in 
Pelican Lake have historically grown moderately compared to other waters in 
northeastern South Dakota achieving only 380 mm (quality length; 15-inches) in 
about four years; however, the growth of walleye has improved during recent 
years as the population abundance has been lower.  Currently, walleye are 
obtaining 380 mm in roughly 3 years.  Similarly, the condition of walleye in the 
lake meets the objective range (Wr ≥ 80). Overall, Pelican Lake has historically 
provided anglers with good walleye fishing with a wide range of fish lengths and 
the opportunity to capture quality (≥ 380 mm), preferred length (≥ 508 mm), and 
even memorable length (≥ 630 mm) fish. 
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Management Recommendations 

1) Conduct fish population assessment surveys on a biennial basis (next survey 
scheduled in summer 2007) to monitor fish abundance, fish population size 
structures, fish growth, and stocking success. 

2) Stock walleye on a biennial basis at 1,000 fry/acre to maintain consistent year 
classes if the gill net mean CPUE of stock length walleye falls below 9.  Stock 
northern pike and yellow perch in cases of complete winterkill events to 
establish a fish population.  Monitor water levels and winterkill events to assess 
stocking strategies. 

3) Encourage commercial harvest of black bullhead to limit abundance if the 
abundance exceeds the management objective.  At the time of this survey, the 
abundance of black bullhead in Pelican Lake did not necessitate the need for 
commercial harvest. 
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Table 1. 	Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in experimental gill net sets, frame net 
sets, or night electrofishing in Pelican Lake, 2003 - 2005. Confidence 
intervals include 80 percent (± CI-80) or 90 percent (± CI-90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2003 
Gill nets 

    BIB 1.2 1.2 0 --- 0 --- 90 21 
BLB 3.2 1.6 63 20 16 15 100 7 
BLC 0.3 0.3 0 --- 0 --- 111 39 
EMS 1 6.0 2.4 --- --- --- --- --- --- 
NOP 0.7 0.7 50 50 25 59 95 4 
SPS 1 0.3 0.5 --- --- --- --- --- --- 
WAE 41.2 3.7 86 3 2 2 94 1 
WHB 1.3 0.9 100 0 38 34 99 3 
WHS 2.5 1.3 100 0 100 0 112 2 
YEP 41.7 5.0 6 2 1 1 103 4 

  Frame nets 
BIB 0.5 0.4 100 0 40 52 70 35 
BLB 60.4 32.6 61 3 13 2 95 2 
BLC 1.2 0.6 46 26 31 24 103 15 
BLG 0.6 0.4 17 33 0 --- 139 15 

    CFC 0.7 0.4 100 0 25 31 112 10 
COC 0.4 0.4 100 0 100 0 96 18 
EMS 1 0.1 0.1 --- --- --- --- --- --- 
NOP 0.5 0.2 100 0 40 52 101 28 
SHR 0.1 0.1 100 0 100 0 112 --- 
WAE 1.9 1.7 100 0 19 15 94 2 
WHB 0.1 0.1 100 --- 100 --- 91 --- 
WHC 0.1 0.1 100 --- 0 --- 99 --- 
WHS 1.2 0.6 100 0 100 0 101 5 
YEB 7.6 4.7 100 0 42 9 122 10 
YEP 5.6 2.8 3 4 2 2 105 2 

2004 
Gill nets 

    BIB 0.2 0.3 0 --- 0 --- 99 --- 
BLB 1.3 0.9 100 0 100 0 109 4 
BLC 0.2 0.3 100 --- 0 --- 112 --- 
EMS 1 0.2 0.3 --- --- --- --- --- --- 
NOP 1.0 0.4 67 33 17 33 81 6 
OSF 1 0.2 0.3 --- --- --- --- --- --- 
SHR 0.5 0.5 100 0 100 0 108 7 
SPS 1 0.7 0.7 --- --- --- --- --- --- 
WAE 9.8 4.7 97 3 19 8 87 1 
WHB 0.5 0.3 100 0 100 0 108 6 
WHS 3.5 1.0 100 0 100 0 108 1 
YEP 21.2 6.2 58 7 3 3 109 < 1 

1 all fish sizes. 
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Table 1 continued.	 Mean catch rate (CPUE; Catch/net night) of stock length 
fish, mean relative weight (Wr) of stock length fish, 
proportional stock density (PSD) and relative stock density of 
preferred length fish (RSD-P) of various fish species 
captured in experimental gill net sets or frame net sets in 
Pelican Lake, 2003 - 2005.  Confidence intervals include 80 
percent (± CI-80) or 90 percent (± CI-90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2005 
Gill nets 

BLB 1.2 0.9 100 0 86 14 99 7 
COC 0.2 0.2 100 --- 100 --- 105 --- 
OSF 0.7 0.7 --- --- --- --- --- --- 
SHR 0.5 0.3 100 0 100 0 117 13 
SPS 1 2.5 0.9 --- --- --- --- --- --- 
WAE 8.7 1.7 85 8 15 9 87 < 1 
WHB 2.8 0.5 100 0 94 6 103 1 
WHS 4.3 1.0 100 0 92 8 102 1 
YEP 26.7 4.5 41 6 30 6 105 < 1 

  Frame nets 
BIB 3.1 0.9 100 0 45 12 90 2 
BLB 5.2 1.4 99 1 98 2 98 2 
BLC 0.4 0.3 100 0 86 14 97 1 
CCF 0.2 0.1 100 0 100 0 110 17 
COC 0.1 0.1 100 100 --- 91 --- 
NOP 0.1 0.1 100 0 50 50 --- --- 
SHR 0.3 0.3 100 0 100 0 107 --- 
SMB 0.1 0.1 100 --- 0 --- 109 
WAE 0.2 0.2 100 0 50 50 85 12 
WHB 0.1 0.1 100 0 100 0 99 --- 
WHS 1.2 0.3 100 0 100 0 101 3 
YEB 0.1 0.1 100 --- 100 --- 143 --- 
YEP 1.3 0.4 14 13 9 11 83 4 

1 all fish sizes. 
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Table 2. 	Historic mean catch rate (CPUE; Catch/net night) of stock length fish for 
various fish species captured in experimental gill net sets, frame net 
sets, or electrofishing in Pelican Lake, 1999 - 2005. 

CPUE 
Species 1999 2000 2001 2002 2003 2004 2005 Average 

Gill nets 
    BIB --- --- 0.0 0.0 1.2 0.2 0.0 0.3 

BLB --- --- 3.3 3.2 3.2 1.3 1.2 2.4 
BLC --- --- 0.0 0.2 0.3 0.2 0.0 0.1 
CCF --- --- 0.2 0.2 0.0 0.0 0.0 0.1 
COC --- --- 0.0 0.0 0.0 0.0 0.2 0.0 
EMS 1 --- --- 0.0 0.8 6.0 0.2 0.0 1.4 
NOP --- --- 0.3 0.7 0.7 1.0 0.0 0.5 
OSF --- --- 0.0 0.2 6.0 0.2 0.7 1.4 
SHR --- --- 0.7 1.0 0.0 0.5 0.5 0.5 
SPS 1 --- --- 0.0 0.2 0.3 0.7 2.5 0.7 
WAE --- --- 11.5 34.3 41.2 9.8 8.7 21.1 
WHB --- --- 0.0 3.5 1.3 0.5 2.8 1.6 
WHS --- --- 9.5 4.0 2.5 3.5 4.3 4.8 
YEP --- --- 91.0 70.5 41.7 21.2 26.7 50.2 

  Frame nets 
    BIB --- --- 4.9 0.0 0.5 --- 3.1 2.1 

BLB --- --- 19.9 134.1 60.4 --- 5.2 54.9 
BLC --- --- 1.2 1.6 0.6 --- 0.4 1.0 
BLG --- --- 0.0 0.1 0.5 --- 0.0 0.2 
CCF --- --- 0.8 0.6 0.7 --- 0.2 0.6 
COC --- --- 0.4 0.0 0.4 --- 0.1 0.2 
EMS 1 --- --- 0.0 0.0 0.1 --- 0.0 0.0 
GSF --- --- 0.0 0.1 0.0 --- 0.0 0.0 
NOP --- --- 1.2 0.3 0.5 --- 0.1 0.5 
RKB --- --- 0.1 0.0 0.0 --- 0.0 0.0 
SHR --- --- 0.1 0.2 0.1 --- 0.3 0.2 
SMB --- --- 0.1 0.1 0.0 --- 0.1 0.1 
WAE --- --- 1.9 0.5 1.9 --- 0.2 1.1 
WHB --- --- 0.2 0.1 0.1 --- 0.1 0.1 
WHC --- --- 0.0 0.0 0.1 --- 0.0 0.0 
WHS --- --- 4.9 0.3 1.2 --- 1.2 1.9 
YEB --- --- 0.1 0.3 7.6 --- 0.1 2.0 
YEP --- --- 5.3 8.2 5.6 --- 1.3 5.1 

1 all fish sizes. 
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Species 1999 2000 2001 2002 2003 2004 2005 Average Objective 
Frame nets 

BLB 
CPUE --- --- 20 134 60 --- 5 55 ≤ 100 
PSD --- --- 93 43 61 --- 99 74 ---
RSD-P --- --- 85 17 13 --- 98 53 ---
Wr --- --- 98 103 95 --- 98 99 ≥ 80 

Gill nets 
WAE
 CPUE --- --- 12 34 41 10 9 21 ≥ 10 
PSD --- --- 1 73 86 97 85 68 40 – 60 
RSD-P --- --- 1 2 2 19 15 8 5 – 10 
Wr --- --- 94 96 94 87 87 92 ≥ 80 

YEP 
CPUE --- --- 91 71 42 21 27 50 ≥ 15 
PSD --- --- 100 95 6 58 41 60 ---
RSD-P --- --- 77 50 1 3 30 32 ---
Wr --- --- 106 98 103 109 105 104 ≥ 80 

1 Historic data from all surveys conducted since 1999. 

Year Age N 
Age 

1 2 3 4 5 6
2001 
1998 
1997 

2 
5 
6 

74 
133 

33 

211 
135 
138 

362 
212 
205 

---
258 
237 

---
375 
273 

---
457
390

--
--

473
Mean --- 240 162 260 247 324 424 473


SE --- --- 25 51 10 51 34 0

1Mean Comparison 

  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 	
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 
494 
497 
490 

--
--
--
--

1 Willis et al. 2001. 

Table 3. 	Mean catch rate (CPUE; catch/net night), proportional stock density 
(PSD), relative stock density of preferred length fish (RSD-P), and 
relative weight (Wr) for primary management species captured in 
experimental gill net sets, frame net sets, or electrofishing in Pelican 
Lake, 1999 - 2005. 

Table 4. 	 Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Pelican Lake, 2003. 
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Year Age N 
Age 

1 2 3 4 5 6 7
2002 
2001 
2000 
1998 
1997 

2 
3 
4 
6 
7 

2 
14 

1 
9 

34 

166 
202 
214 
138 
137 

317 
353 
357 
205 
191 

---
418 
388 
244 
229 

---
---

432 
344 
269 

---
---
---

432 
387 

---
---
---

480
463

---
---
---
---

497
Mean --- 60 171 284 320 348 409 472 497 

SE --- --- 16 36 48 47 22 8 0 


1Mean Comparison 
  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 
494 
497 
490 

---
---
---
---

--- 

--- 

--- 

--- 


1 Willis et al. 2001. 

Year N 
Age 

1 2 3 4 5 6 7 8 9 10
2005 82 192 373 432 461 --- --- 508 513 698 473
2004 60 --- 345 428 444 --- 483 498 --- --- --
2003 240 --- 383 --- --- 465 480 --- --- --- --
2002 224 252 --- 381 400 559 --- --- --- --- --
2001 70 261 280 293 344 630 --- --- --- --- --

Year Species Size Number 


1996 WAE small fingerling 562,800 

1997 WAE fry 2,800,000 

WAE small fingerling 260,300 


1998 WAE fry 2,795,000 

2002 WAE fry 2,795,000 

2004 WAE fry 2,800,000 


Table 5. Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Pelican Lake, 2004. 

 

 

 
  

 
  

Table 6. 	 Weighted mean length at capture (mm) for walleye captured in 
experimental gill net sets in Pelican Lake, 2001 – 2005.  Note: 
sampling was conducted at approximately the same time during each 
year allowing comparisons among years to monitor growth trends.   

Table 7. Stocking history (10-year) including size and number for fishes stocked 
into Pelican Lake, 1996 - 2005. 

Table 8. 	 Numbers of walleye sampled (n) by year class and associated 
stocking history (Number stocked x 1,000) for walleye captured in 
Pelican Lake, 1999 - 2005.   
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Survey Year 
Year Class 

2004 2003 2002 2001 2000 1999 1998 1997 1996
 2005 30 8 4 20 3 14 1
 2004 --- 2 14 1 9 34 
2003 --- --- 74 133 33 
2002 --- --- --- 40 29 151 4 
2001 --- --- --- --- 6 37 24 2 1 

Number stocked 
fry 2,800 2,795 2,798 2,800 

  small fingerling 260 563
  large fingerling 
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Figure 2. Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for black bullhead captured in frame net sets in Pelican Lake, 
2003 – 2005. 
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Figure 3. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for walleye captured in experimental gill net sets in Pelican 
Lake, 2003 – 2005. 
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Figure 4. Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for yellow perch captured in experimental gill net sets in 
Pelican Lake, 2003 – 2005. 
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Punished Woman Lake 


Site Description 


Location 
  Water designation number (WDN) 05-0004-00 
  Legal description T119N-R51W-Sec.14-16
 County (ies) Codington 
  Location from nearest town northern city limits of South Shore, SD 

Survey Dates and Netting Information 
  Dates of current survey July 29 – 30, 2003   
  Date of most recent survey August 20 – 22, 1996 
Gill net sets (n) 4 

  Frame net sets (n) 10 

Morphometry (Figure 1)
  Watershed area (acres) 11,290
  Surface area (acres) 477
 Maximum depth (ft) 12
  Mean depth (ft) unknown 

Ownership and Public Access 
Punished Woman Lake is a meandered lake managed by the SDGFP.  A single access site is located 
on the south shoreline and is owned and maintained by the city of South Shore (Figure 1).  Lands 
adjacent to Punished Woman Lake are under ownership of the State of South Dakota, the City of 
South Shore, and private individuals. 

Watershed and Land Use 
The Punished Woman Lake watershed is comprised of a mix of pasture or grassland, cropland, and 
municipal.   

Water Level Observations 
Water levels in Punished Woman Lake are at the historic average.  Nutrient run-off and siltation are 
prevalent creating algae blooms and reduced water quality.  The trophic state of Punished Woman Lake 
is eutrophic. 

Aquatic Vegetation and Exotics 
Emergent vegetation is concentrated in the eastern portion of Punished Woman Lake and covers 
roughly 30% of the shoreline.  Submergent vegetation is well established throughout Punished 
Woman Lake and likely negatively impacts recreational use.  No un-naturalized exotic vegetation or 
wildlife was reported during this survey. 

Fish Management Information 
  Primary species northern pike, yellow perch
  Other species Walleye, black bullhead, common carp, fathead minnow, golden 

shiner, white sucker 
  Management classification warm-water semi-permanent 
  Fish Consumption Advisories none 
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Figure 1. Punished Woman Lake contour map. 
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Management Objectives 

1) Maintain a mean gill net CPUE of stock length northern pike ≥ 4, a PSD of 40 – 
60, an RSD-P of 5 – 10, and a mean Wr > 80. 

2) Maintain a mean gill net CPUE of stock length yellow perch ≥ 15 and a mean 
Wr > 80. 

3) Maintain a mean frame net CPUE of stock length bullhead ≤ 100, a mean Wr > 
80, and encourage commercial harvest during periods of high abundance. 

4) Monitor water levels and winterkill events. 

Results and Discussion 

Punished Woman Lake is a relatively small natural lake situated in the 
Coteau des Prairie, a plateau formed by glacier action in northeast South Dakota.  
Punished Woman Lake, along with the majority of the Coteau lakes, was formed 
during successive subadvances of the Late Wisconsin glaciations more than 
10,000 years ago. The name Punished Woman Lake was derived from Indian 
legends associated with the lake. The lake is located on the northern edge of 
South Shore city limits.  Punished Woman Lake is unique in that of the roughly 
4.5 miles of shoreline about 2.4 miles (51%) are public lands.  Specifically, nearly 
the entire northern, eastern, and western shore of Punished Woman Lake is 
state managed Game Production Area (GPA).  In addition, a portion of the 
southwestern shoreline is also under state ownership.  Aquatic vegetation such 
as sago pond weed and algae are found in Punished Woman Lake.  A marshy 
inlet on the west contains an abundant amount of bulrush and cattails.  The 
northeast corner of the lake has an abundant amount of emergent vegetation.  
Overall, Punished Woman Lake is a relatively shallow and windswept basin that 
sustains extreme aquatic vegetation growth and is susceptible to frequent 
winterkill events. Currently Punished Woman Lake is primarily managed as a 
northern pike and yellow perch fishery. Overall, as many as seven species of 
fish contribute to the fishery in Punished Woman Lake.  

Primary Species 

Northern Pike: The CPUE of stock length northern pike in Punished 
Woman Lake during 2005 was 8.8 for gill nets, (Table 1) representing a high 
density population. Northern pike typically are not sampled consistently using 
standard lake survey methods; however, northern pike in Punished Woman Lake 
have generally been considered moderate-high density (Table 1; Table 2).  
Northern pike were collected from Punished Woman Lake that ranged in length 
from 300 to 720 mm. The PSD was 54 and the RSD-P was 3 for northern pike 
captured in gill nets (Table 1).  No growth information was available; however, 
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the high abundance of yellow perch would likely provide ample prey for northern 
pike. In addition, the condition of northern pike was within the objective range 
with a mean Wr of 85 for pike captured in gill both gill nets and frame nets.  
Overall, it appears that Punished Woman Lake contains sufficient food 
availability for acceptable northern pike condition.  Angling for northern pike 
would most likely be met with success based on the high abundance in Punished 
Woman Lake. 

Yellow Perch: The mean gill net CPUE of stock length (200 mm) yellow 
perch in 2003 was 27.3 and above the objective range (≥ 15 fish/net night) for 
perch in Punished Woman Lake (Tables 1 – 3).  Overall, the yellow perch 
population in Punished Woman Lake is classified as high density.  During 2003, 
yellow perch ranged in total length from 90 to 290 mm (Figure 2), had a PSD of 
35, and an RSD-P of 4 (Tables 1 – 3; Figure 2).  Yellow perch commonly obtain 
90 mm at age-1 and 150 mm at age-2. Inspection of the length frequency 
histogram indicates consecutive strong year classes of yellow perch (Figure 2) in 
recent years. The condition of yellow perch in Punished Woman Lake was within 
the objective (≥ 80) with a mean Wr of 99.   

Other Species 

Walleye: The mean gill net CPUE of stock length walleye during 2003 
was 1.8 (Table 1). The gill net CPUE during 2003 indicated a very low density.  
Due to the low catch of only seven stock length fish, limited evaluations of the 
walleye population can be made. Walleye captured in gill nets during 2003 
ranged in length from 120 to 340 mm (Figure 2).  Of the walleye captured none 
were within the quality (380 mm) and preferred (508 mm) length groups sought 
by most anglers despite almost yearly stockings in the past ten years.  Given the 
susceptibility of Punished Woman Lake to winterkill events and the failure of past 
stocking efforts, future walleye stockings should only occur when extra fish are 
available and all other priority stockings have been made. 

During the 2003 survey only a single year class of walleye (2001) was 
represented in the catch (Table 4; Table 5; Table 7).  Based on the 2003 survey, 
the 1996, 1997, 1998, 1999, 2001 and 2002 year classes that should have been 
present due to fish stockings were missing (Table 7).  Natural reproduction by 
walleye in Punished Woman Lake is not likely given the lack of proper spawning 
habitat. Growth of walleye in Punished Woman Lake has been below the 
regional and statewide average and walleye probably reach quality length (≥ 380 
mm) in roughly 4 to 5 years in the absence of winterkill events.  Condition of 
stock length walleye captured in gill nets in 2003 was 96, indicating good health.  
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Black bullhead: The mean frame net CPUE of stock length black bullhead 
during 2003 was 8.9 (Table 1) and within the objective range (≤ 100) for black 
bullhead in Punished Woman Lake (Table 3).  Limited historic data is available to 
determine trends in the black bullhead population since 1999.  Black bullhead do 
not likely impose any direct negative impact on sport fish in Punished Woman 
Lake due to the low abundance. 

Black bullhead captured in frame nets during 2003 suggested the 
presence of numerous weak year classes, with one stronger year class with the 
total length ranging from 110 to 140 mm (Figure 2).  The PSD of black bullhead 
captured in frame nets during 2003 was 47 and the RSD-P was 3 (Table 1; Table 
3; Figure 2). The moderate PSD indicated the presence of a balanced black 
bullhead population. Based on the 2003 length frequency histogram (Figure 2), 
recruitment of black bullhead was likely high during 2002 and 2001.  The 
condition of black bullhead in Punished Woman Lake during 2003 was above the 
objective of 80 with a mean Wr of 83 (Table 1; Table 3). 

Other: Common carp, golden shiner, and white sucker were other fish 
species captured during the 2003 survey; however, the abundance of these fish 
species was considered moderate or low density (Table 1, Table 2).  The 
contribution of species other than walleye, northern pike and yellow perch to the 
fishery at the time of this survey was likely minimal. 

Management Recommendations 

1) Conduct fish population assessment surveys on a triennial basis (next survey 
scheduled in summer 2006) to monitor fish abundance, fish population size 
structures, fish growth, and stocking success. 

2) Stock walleye fry (1,000 fry per acre) only when excess walleye fry are available 
and all priority stockings are completed.  Stock northern pike and yellow perch 
in cases of complete winterkill events to establish a fish population.  Monitor 
water levels and winterkill events to assess stocking strategies. 

3) Encourage commercial harvest of black bullhead to limit abundance if the 
abundance exceeds the management objective.  At the time of this survey, the 
abundance of black bullhead in Punished Woman Lake did not necessitate the 
need for commercial harvest. 
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Survey Year 
Species 

Abundance Stock Density Indices Condition 
CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2003 
Gill nets 

BLB 16.3 2.9 74 9 2 2 84 4 
COC 0.8 0.8 33 67 0 --- 118 27 
GOS 1 8.5 8.1 --- --- --- --- --- ---
NOP 8.8 2.6 54 15 3 5 85 2 
WAE 1.8 2.9 0 --- 0 --- 96 3 
WHS 3.5 2.1 100 0 93 7 108 3 
YEP 27.3 12.6 35 7 4 3 99 1 

  Frame nets 
BLB 8.9 4.7 47 9 3 4 83 2 
GOS 1 0.1 0.1 --- --- --- --- --- ---
NOP 1.4 0.9 21 21 0 --- 85 2 
WAE 0.3 0.2 0 --- 0 --- 92 4 
WHS 0.4 0.2 100 0 100 0 101 10 
YEP 6.4 2.7 14 7 0 --- 99 1 

1 all fish sizes. 

Table 1. 	Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in experimental gill net sets or frame net 
sets in Punished Woman Lake, 2003. Confidence intervals include 80 
percent (± CI-80) or 90 percent (± CI-90). 

Table 2. 	Historic mean catch rate (CPUE; Catch/net night) of stock length fish for 
various fish species captured in experimental gill net sets, frame net 
sets, or electrofishing in Punished Woman Lake, 1999 - 2005. 

CPUE 
Species 1999 2000 2001 2002 2003 2004 2005 Mean 

Gill nets 
BLB --- --- --- --- 16.3 --- --- 16.3 
COC --- --- --- --- 0.8 --- --- 0.8 
GOS 1 --- --- --- --- 8.5 --- --- 8.5 
NOP --- --- --- --- 8.8 --- --- 8.8 
WAE --- --- --- --- 1.8 --- --- 1.8 
WHS --- --- --- --- 3.5 --- --- 3.5 
YEP --- --- --- --- 27.3 --- --- 27.3 

  Frame nets 
BLB --- --- --- --- 8.9 --- --- 8.9 
GOS 1 --- --- --- --- 0.1 --- --- 0.1 
NOP --- --- --- --- 1.4 --- --- 1.4 
WAE --- --- --- --- 0.3 --- --- 0.3 
WHS --- --- --- --- 0.4 --- --- 0.4 
YEP --- --- --- --- 6.4 --- --- 6.4 

1 all fish sizes. 
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Species 1999 2000 2001 2002 2003 2004 2005 Average Objective 
Frame nets 

BLB 
CPUE --- --- --- --- 9 --- --- 9 ≤ 100 
PSD --- --- --- --- 47 --- --- 47 ---
RSD-P --- --- --- --- 3 --- --- 3 ---
Wr --- --- --- --- 83 --- --- 83 ≥ 80 

Gill nets 
YEP 

CPUE --- --- --- --- 27 --- --- 27 ≥ 15 
PSD --- --- --- --- 35 --- --- 35 ---
RSD-P --- --- --- --- 4 --- --- 4 ---
Wr --- --- --- --- 99 --- --- 99 ≥ 80 

NOP  
CPUE --- --- --- --- 9 --- --- 9 ≥ 4 
PSD --- --- --- --- 54 --- --- 54 40 - 60 
RSD-P --- --- --- --- 3 --- --- 3 5 - 10 
Wr --- --- --- --- 85 --- --- 85 ≥ 80 

WAE
 CPUE --- --- --- --- 2 --- --- 2 
PSD --- --- --- --- 0 --- --- 0 
RSD-P --- --- --- --- 0 --- --- 0 
Wr --- --- --- --- 96 --- --- 96 

Year Age N 
Age 

1 2 3 4 5 
2001 2 7 130 248 --- --- ---
Mean --- --- 130 248 --- --- ---
SE --- --- 0 0 --- --- ---

1Mean Comparison 
  Small lakes/impoundments 176 271 384 431 483
  Large lakes/impoundments 169 280 358 425 494
 Region IV 	 161 281 367 433 497
 Statewide 168 279 360 425 490 

1 Willis et al. 2001. 

Table 3. 	 Mean catch rate (CPUE; catch/net night), proportional stock density 
(PSD), relative stock density of preferred length fish (RSD-P), and 
relative weight (Wr) for selected species captured in experimental gill 
net sets, frame net sets, or electrofishing in Punished Woman Lake, 
1999 - 2005. 

Table 4. 	 Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Punished Woman 
Lake, 2003. 
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Age
Year N 1 2
2003 7 --- 310

Table 5. Weighted mean length at capture (mm) for walleye captured in 
experimental gill net sets in Punished Woman Lake, 1999 – 2004. 
Note: sampling was conducted at approximately the same time during 
each year allowing comparisons among years to monitor growth 
trends. 

 
  
  

Table 6. 	 Stocking history (10-year) including size and number for fishes stocked 
into Punished Woman Lake, 1996 - 2005. 

Year Species Size Number 
1996 WAE small fingerling 50,000 
1997 WAE small fingerling 51,300 
1998 WAE small fingerling 48,000 
1999 WAE small fingerling 48,000 
2001 WAE fry 450,000 
2002 WAE fry 400,000 
2003 WAE fry 477,000 
2004 WAE small fingerling 35,200 
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Survey Year 
Year Class 

2002 2001 2000 1999 1998 1997 1996 

2003 7


Number stocked 

fry 400 450


  small fingerling 48 48 51 50 

  large fingerling 


Table 7. 	 Numbers of walleye sampled (n) by year class and associated 
stocking history (Number stocked x 1,000) for walleye captured in 
Punished Woman Lake, 1999 - 2004. 
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Figure 1. 	Length frequency, catch-per-unit-effort (CPUE; catch/net night) of 
stock length fish, proportional stock density (PSD), and relative stock 
density of preferred length fish (RSD-P) for selected fish species 
captured in frame nets or experimental gill net sets in Punished 
Woman Lake, 2003. 
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Swan Lake 


Site Description 


Location 
  Water designation number (WDN) 18-0017-00 

  Legal description T119N-R56W-Sec.3,4,8,9,10,15,16,17

 County (ies) Clark 

  Location from nearest town five miles east and 2 miles north of Bradley, SD 


Survey Dates and Netting Information 
  Dates of current survey July 9 – 10, 2002; June 3 – 4, 2003; June 3, 2004;  

May 31 – June 2, 2005 

  Date of most recent survey none available 

Gill net sets (n) 6 (2002, 2003, 2005); 3 (2004) 


  Frame net sets (n) 0 


Morphometry (Figure 1)
  Watershed area (acres) unknown

  Surface area (acres) 2,000

 Maximum depth (ft) ≈13

  Mean depth (ft) unknown


Ownership and Public Access 
Swan Lake is a non-meandered lake managed by the SDGFP.  A single public access site is located 
on the northeastern shoreline and is maintained by the SDGFP (Figure 1).  Lands adjacent to Swan 
Lake are generally under state and private ownership. 

Watershed and Land Use 
The Swan Lake watershed is comprised of a mix of pasture or grassland, cropland, and woodland. 

Water Level Observations 
Water levels in Swan Lake increased during the late 1990’s and have provided sufficient habitat to 
maintain a sport fishery.  No recent lake survey had been conducted on Swan Lake prior to 2002. The 
trophic state of Swan Lake is eutrophic. 

Aquatic Vegetation and Exotics 
Submergent vegetation is present in Swan Lake.  No un-naturalized exotic vegetation or wildlife was 
reported during this survey. 

Fish Management Information 
Primary species walleye, yellow perch 


  Other species black bullhead, northern pike 

  Management classification warm-water semi-permanent 

  Fish Consumption Advisories none 
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Figure 1.  Swan Lake location map. 
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Management Objectives 

1) Maintain a mean gill net CPUE of stock length walleye ≥ 10, a PSD of 40 – 60, 
an RSD-P of 5 – 10, and a mean Wr > 80. 

2) Maintain a mean gill net CPUE of stock length yellow perch ≥ 15 and a mean 
Wr > 80. 

3) Maintain a mean frame net CPUE of stock length bullhead ≤ 100, a mean Wr > 
80, and encourage commercial harvest during periods of high abundance. 

4) Monitor water levels and winterkill events. 

Results and Discussion 

Prior to 1992 Swan Lake was a cattail slough and did not support a sport 
fishery. Above average precipitation provided an increase in surface area and 
depth of Swan Lake during the 1990’s. Subsequently, Swan Lake has been 
capable of sustaining a sport fishery and is currently managed as a walleye and 
yellow perch fishery. 

Primary Species 

Walleye: The mean gill net CPUE of stock length walleye during 2005 was 
4.2 (Table 1) and below the objective range (≥ 10 stock length fish/net night).  
Dating back to 2002 abundance in Swan Lake based on gill net CPUE has 
ranged from 4.2 to 22.3 stock length walleye/net night with an average of 13.0 
(Table 2; Table 3). Therefore, the 2005 gill net CPUE of stock length walleye 
was well below with the 2002 – 2005 average and indicates a patterned decline 
in walleye abundance in Swan Lake. 

Walleye captured in gill nets during 2005 ranged in length from 140 to 540 
mm (Figure 2). The PSD of walleye captured in gill nets during 2005 was 56 and 
the RSD-P was 8 (Table 1; Table 3; Figure 4).  The 2005 PSD of 56 was within 
the objective PSD range (40 – 60) for a balanced walleye population.  In addition, 
the RSD-P of walleye in 2005 was within the objective range of 5 – 10.  Overall, 
at the time of the 2005 survey a wide range of walleye lengths were present in 
Swan Lake and a high percentage of walleye captured were within the quality 
(380 mm) and preferred (508 mm) length groups sought by most anglers (Figure 
4). 

The 2005 survey was comprised of 5 year classes overall (1998, 2000, 
2002, 2003, and 2004) (Table 7; Table 8). The 1999 stocking was the only 
stocking not represented in the walleye catch.  Natural reproduction by walleye in 
Swan Lake was apparently successful during at least 2001, 2002 and 2003 as 
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fish from those year classes were captured, but no fish were stocked.  During the 
2005 survey both growth and condition of walleye in Swan Lake were 
exceptional. Growth of walleye in Swan Lake was similar based on back 
calculated length at age in 2003 and 2004 with walleye exceeding quality length 
(380 mm) by age 3 (Table 3; Table 4). Based on mean length at capture of age 
3 walleye growth may be increasing slightly in Swan Lake (Table 6).  For 
example, age 3 walleye in 2003 were 409 mm total length at capture; however, 
during the 2005 survey age 3 walleye were 430 mm total length.  Overall, age 3 
walleye mean length at capture during 2003 (409 mm), 2004 (420 mm), and 
2005 (430 mm) were above the region IV and statewide averages of 367 and 360 
mm, respectively. 

Mean Wr values of stock length walleye captured in gill nets in 2005 was 
87 and above the objective range of 80. However, the mean Wr of walleye 
during 2005 was the lowest since surveys began in 2002 and below the 2002 – 
2005 average. Inspection of the Wr of individual walleye over all lengths did not 
indicate any size related change in condition.  Thus, it appears that the condition 
of the entire walleye population has declined since the survey conducted in 2004.    
Overall, walleye growth during 2005 was indicative of good condition and 
sufficient food availability. 

Yellow Perch: The mean gill net CPUE of stock length (200 mm) yellow 
perch in 2005 was 13.0 (Tables 1 – 3) and slightly below the objective range (≥ 
15 fish/net night). Since 2002 the gill net CPUE of stock length yellow perch has 
declined steadily from a high of 127 in 2002 to a low of 13 in 2005 (Table 3).  
Consequently, the abundance of yellow perch based on gill net CPUE in Swan 
Lake during 2005 was well below the 2002 – 2005 average of 48.  During 2005, 
yellow perch ranged in total length from 90 to 330 mm (Figure 3), had a PSD of 
97, and an RSD-P of 91 (Tables 1 – 3). The condition of yellow perch in Swan 
Lake was within the objective range (≥ 80) with a mean Wr of 101.   

Other Species 

Northern Pike: The gill net CPUE of stock length northern pike in Swan 
Lake during 2005 was 1.8 (Table 1).  The northern pike collected ranged in 
length from 540 to 880 mm. The PSD was 100 and the RSD-P was 82 for 
northern pike captured in gill nets (Table 1). No growth information was 
available; however, the condition of northern pike was acceptable with a mean 
Wr of 88 (Table 1). 

Northern pike are not sampled consistently using standard survey 
techniques during the summer. However, since 2002 the abundance of northern 
pike has generally remained consistent and the 2005 gill net CPUE was only 
slightly below the 2003 – 2005 average (Table 2).  Based on length frequency, 
PSD, and RSD-P the northern pike population in Swan Lake is generally 
comprised of older individuals and limited reproduction likely occurs in the lake.  
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Northern pike depend on flooded vegetation during the spring for spawning and 
conditions have not been favorable during recent years for successful northern 
pike reproduction. 

Black bullhead: Black bullheads were not captured during the 2005 survey 
in gill nets. Since 2002 the mean CPUE of stock length black bullhead has 
declined from a high of 33 to zero in 2005.  However, the abundance of black 
bullhead is difficult to ascertain based on gill net catch. 

Summary 

Swan Lake is managed as a walleye and yellow perch fishery.  During 
2005, the abundance of stock length (130 mm) yellow perch in Swan Lake based 
on mean gill net CPUE indicated that the yellow perch population was moderate-
low density and slightly below the objective range of ≥15 stock length fish/net. In 
fact, the abundance of yellow perch has declined since 2002.  The decline in the 
yellow perch abundance is likely due to the expanding walleye population 
foraging on the perch, and due to the lack of ideal conditions for perch 
reproduction during recent years. 

The abundance of stock length (250 mm) walleye in Swan Lake based on 
mean gill net CPUE was indicative of a moderate-low density population and was 
below the objective range of ≥ 10 stock length fish/net. The PSD of 56 for 
walleye during 2005 was within the objective range of 40 – 60.  Walleye in Swan 
Lake grow exceptionally fast achieving over 406 mm (16-inches) in just three 
years and the condition of walleye in the lake meets the objective range.  
However, the decrease in availability of yellow perch to walleye for food may 
result in decreased growth, especially in larger walleye.  Overall, Swan Lake has 
provided anglers with exceptional walleye fishing with a wide range of fish 
lengths and the opportunity to capture preferred length (508 mm) fish.    

Management Recommendations 

1) Conduct fish population assessment surveys on a biennial basis (next survey 
scheduled in summer 2007) to monitor fish abundance, fish population size 
structures, fish growth, and stocking success. 

2) Stock walleye on a biennial basis at 1,000 fry/acre to maintain consistent year 
classes.  Stock northern pike and yellow perch in cases of complete winterkill 
events to establish a fish population.  Monitor water levels and winterkill events 
to assess stocking strategies. 

3) Encourage commercial harvest of black bullhead to limit bullhead abundance 
when necessary. 
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Survey Year 
Species 

Abundance Stock Density Indices Condition 
CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90

2002 
Gill nets 

BLB 33.0 26.9 3 2 2 1 102 2 
NOP 1.5 0.9 0 --- 0 --- 95 2 
WAE 22.3 7.1 36 7 2 2 96 1 
YEP 126.7 18.8 37 3 14 2 102 1 

2003 
Gill nets 

BLB 1.0 0.8 33 43 0 --- 101 14 
NOP 2.2 1.0 100 0 15 19 97 2 
WAE 15.7 6.5 87 6 4 4 97 1 
YEP 36.0 5.8 56 6 28 5 104 0 

2004 
Gill nets 

BLB 0.3 0.6 --- --- --- --- 109 ---
NOP 4.3 3.8 100 0 54 25 88 2 
WAE 9.7 1.7 62 16 10 10 95 2
YEP 14.3 4.9 100 0 42 13 98 1 

2005
 Gill nets 

BLB 0.0 0.0 --- --- --- --- --- ---
NOP 1.8 0.5 100 0 82 18 88 6 
WAE 4.2 1.5 56 17 8 9 87 1 
YEP 13.0 2.2 97 3 91 5 100 2 

1 all fish sizes. 

Species 
CPUE 

1999 2000 2001 2002 2003 2004 2005 Mean 
Gill nets 

BLB --- --- --- 33.0 1.0 0.3 0.0 8.6 
NOP --- --- --- 1.5 2.2 4.3 1.8 2.5 
WAE --- --- --- 22.3 15.7 9.7 4.2 13.0 
YEP --- --- --- 126.7 36.0 14.3 13.0 47.5 

Table 1. 	 Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in experimental gill net sets in Swan 
Lake, 2002 - 2005. Confidence intervals include 80 percent (± CI-80) 
or 90 percent (± CI-90). 

 

 

Table 2. 	 Historic mean catch rate (CPUE; Catch/net night) of stock length fish 
for various fish species captured in experimental gill net sets in Swan 
Lake, 1999 - 2005. 
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Species 1999 2000 2001 2002 2003 2004 2005 Average Objective 
Gill nets 

WAE
 CPUE --- --- --- 22 16 10 4 13 ≥ 10 
PSD --- --- --- 36 87 62 56 60 40 – 60 
RSD-P --- --- --- 2 4 10 8 6 5 – 10 
Wr --- --- --- 96 97 95 87 94 ≥ 80 

YEP 
CPUE --- --- --- 127 36 14 13 48 ≥ 15 
PSD --- --- --- 37 56 100 97 73 ---
RSD-P --- --- --- 14 28 42 91 44 ---
Wr --- --- --- 102 104 98 100 101 ≥ 80 

1 Historic data from all surveys conducted since 1999. 

Year Age N 
Age 

1 2 3 4 
2001 1 2 221 --- --- --
2000 2 88 147 303 --- --
1999 3 36 222 331 410 --
1998 4 8 249 395 446 479 
Mean --- 134 210 343 428 479


SE --- --- 22 27 18 0

1Mean Comparison 

  Small lakes/impoundments 176 271 384 431
  Large lakes/impoundments 169 280 358 425
 Region IV 	 161 281 367 433
 Statewide 168 279 360 425 

1 Willis et al. 2001. 

Table 3. 	Mean catch rate (CPUE; catch/net night), proportional stock density 
(PSD), relative stock density of preferred length fish (RSD-P), and 
relative weight (Wr) for primary management species captured in 
experimental gill net sets in Swan Lake, 1999 - 2005. 

Table 4. 	 Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Swan Lake, 2003.   
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Year Age N 
Age 

1 2 3 4 5 
2003 1 1 217 --- --- --- --
2002 2 15 208 358 --- --- --
2001 3 2 205 344 413 --- --
2000 4 8 151 304 391 444 --
1999 5 4 232 343 428 484 520 
Mean --- 30 203 337 411 464 520


SE --- --- 14 12 11 20 0

1Mean Comparison 

  Small lakes/impoundments 176 271 384 431 483


  Large lakes/impoundments 169 280 358 425 494


 Region IV 161 281 367 433 497


 Statewide 168 279 360 425 490

1 Willis et al. 2001. 

Age 
Year N  1 2 3 4 5 6 7  
2005 26 158 335 430 --- 463 --- 535 
2004 30 240 365 420 449 525 --- --- 
2003 94 --- 351 409 456 511 --- --- 
2002 1 134 278 345 437 494 --- --- ---

1 Sample collected one month later than all other years, growth may have been 
more prominent at the time of sampling. 

Table 5. Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Swan Lake, 2004.   

Table 6. 	 Weighted mean length at capture (mm) for walleye age-1 through age
7 captured in experimental gill net sets in Swan Lake, 2002 – 2004.  
Note: sampling was conducted at approximately the same time during 
each year allowing comparisons among years to monitor growth 
trends. 

Table 7. 	 Stocking history (10-year) including size and number for fishes 
stocked into Swan Lake, 1996 - 2005. 

Year Species Size Number 
1998 WAE fingerling 182,500 

YEP juvenile 20,100 
YEP adult 7,956 

1999 WAE fry 1,000,000 
2000 WAE fry 1,500,000 
2004 WAE fry 1,500,000 
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Survey Year 
Year Class 

2004 2003 2002 2001 2000 1999 1998 1997 1996

 2005 
 2004 
 2003 
2002 

2 
---
---
---

11
1

---
---

9 
15

---

2
7
2

2 
8

59
88 

1

21 
36 

2


7 

8


Number stocked 

fry 

  small fingerling 
  large fingerling 


1,500 1,500 1,000

183 


Table 8. 	 Numbers of walleye sampled (n) by year class and associated 
stocking history (Number stocked x 1,000) for walleye captured in 
Swan Lake, 2002 - 2004.   
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Figure 2. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for walleye captured in gill net sets in Swan Lake, 2003 – 
2005. 
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Figure 3. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for yellow perch captured in gill net sets in Swan Lake, 2003 – 
2005. 
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Antelope Lake 


Site Description 


Location 
  Water designation number (WDN) 22-0007-00 

  Legal description T121N-R55W-Sec. 17, 18, 19 & R56W-Sec. 13 

County (ies) Day 


  Location from nearest town two miles south and two miles east of Webster 


Survey Dates and Netting Information 
  Dates of current survey July 8-10, 2003; June 29–30, 2004; July 5–6, 2005 

  Date of most recent survey May 27 – 28, 1998 

Gill net sets (n) 4; 6 (2003) 


  Frame net sets (n) 18 (2003); 0 (2004); 12 (2005) 


Morphometry
  Watershed area (acres) --

  Surface area (acres) 1,200

 Maximum depth (ft) 25

  Mean depth (ft) --


Ownership and Public Access 
Antelope Lake is a meandered lake managed by the SDGFP.  Antelope Lake is entirely surrounded by 
private land. A public access site is located on the north west shore of Antelope Lake and is 
maintained by the SDGFP (Figure 1). 

Watershed and Land Use 
The Lake Alice watershed is comprised of approximately 60% cropland and 40% pasture. 

Water Level Observations 
Water levels remain above the historic average. 

Aquatic Vegetation and Exotics 
Aquatic vegetation in Antelope Lake has not been officially documented; however, both emergent and 
submergent vegetation are common throughout the lake.  No un-naturalized exotic vegetation or 
wildlife was reported during this survey. 

Fish Management Information 
Primary species walleye, yellow perch 

  Other species bluegill, fathead minnow, northern pike, rock bass, smallmouth 
bass, yellow perch 


  Management classification warm water semi permanent 

  Fish Consumption Advisories none 
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Figure 1. Antelope Lake location map. 
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Management Objectives 

1) Maintain a mean gill net CPUE of stock length walleye ≥ 10, a PSD of 40 – 60, 
an RSD-P of 5 – 10, and a mean Wr > 80. 

2) Maintain a mean gill net CPUE of stock length yellow perch ≥ 15 and a mean 
Wr > 80. 

3) Maintain a mean frame net CPUE of stock length bullhead ≤ 100, a mean Wr > 
80, and encourage commercial harvest during periods of high abundance. 

4) Monitor water levels and winterkill events. 

Results and Discussion 

Prior to 1992 Antelope Lake was only 328 acres and had a maximum 
depth of 5 feet and a mean depth of 2 feet.  Above average precipitation provided 
an increase in surface area and depth of Antelope Lake during the 1990’s.  
Subsequently, Antelope Lake has been capable of sustaining a sport fishery and 
is currently managed as a walleye and yellow perch fishery.   

Primary Species 

Walleye: The mean gill net CPUE of stock length walleye during 2005 was 
14.3 (Table 1) and within the objective range (≥ 10 stock length fish/net night) for 
a moderate density population. Dating back to 2003 abundance in Antelope 
Lake based on gill net CPUE has ranged from 11.2 to 14.3 stock length 
walleye/net night with an average of 13.1 (Table 2; Table 3).  Therefore, the 2005 
gill net CPUE of stock length walleye was above with the 2003 – 2005 average. 

Walleye captured in gill nets during 2005 ranged in length from 210 to 590 
mm (Figure 2). The PSD of walleye captured in gill nets during 2005 was 30 and 
the RSD-P was 7 (Table 1; Table 3; Figure 4).  The 2005 PSD of 30 was slightly 
below the objective PSD range (40 – 60).  The RSD-P of walleye in 2005 was 
within the objective range of 5 – 10. Overall, at the time of the 2005 survey a 
wide range of walleye lengths were present in Antelope Lake.  In addition, a high 
percentage of the walleye population was within the quality (380 mm) and 
preferred (508 mm) length groups sought by most anglers.   

During the 2005 survey all but the 2000 stocking was represented in the 
walleye catch, which was comprised of 7 year classes overall (1996, 1997, 1998, 
2001, 2003, and 2004) (Table 7; Table 8). Natural reproduction by walleye in 
Antelope Lake was apparently successful during at least 2002 and 2004 as fish 
from those year classes were captured, but no fish were stocked.  It is unknown 
the success of the 2005 small fingerling stocking at the time of this survey. 
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During the 2005 survey both growth and condition of walleye in Antelope 
Lake were exceptional. Growth of walleye in Antelope Lake was similar based 
on back calculated length at age in 2003 and 2004 with walleye exceeding 
quality length (380 mm) by age 3 (Table 3; Table 4).  Based on mean length at 
capture of age 3 walleye growth may be slowing slightly in Antelope Lake (Table 
6). For example, age 3 walleye in 2003 were 443 mm total length at capture; 
however, during the 2005 survey age 3 walleye were 405 mm total length.  Still, 
age 3 walleye mean length at capture during 2003 (420 mm), 2004 (425 mm), 
and 2005 (405 mm) was above the region IV and statewide averages of 367 and 
360 mm, respectively. Condition of stock length walleye captured in gill nets in 
2005 was 98 and above the objective range of 80.  Overall, walleye growth 
during 2005 was indicative of good condition and apparently sufficient availability 
of food. 

Yellow Perch: The mean gill net CPUE of stock length (200 mm) yellow 
perch in 2005 was 4.0 and below the objective range (≥ 15 fish/net night) for a 
moderate density population (Tables 1 – 3).  Ermer et al. (2002) reported that the 
abundance of yellow perch in Antelope Lake was low-density.  Since 2002 the gill 
net CPUE of stock length yellow perch has generally declined (Table 3).  During 
2005, yellow perch ranged in total length from 130 to 210 mm (Figure 3), had a 
PSD of 13, and an RSD-P of 14 (Tables 1 – 3).  The condition of yellow perch in 
Antelope Lake was within the objective (≥ 80) with a mean Wr of 108. 

Other Species 

Northern Pike: The CPUE of stock length northern pike in Antelope Lake 
during 2005 was 1.5 and 1.2 for gill nets and frame nets, respectively (Table 1).  
Northern pike were collected that ranged in length from 550 to 840 mm.  The 
PSD was 100 and the RSD-P was 17 for northern pike captured in gill nets 
(Table 1). No growth information was available; however, the condition of 
northern pike was acceptable with a mean Wr of 89 for pike captured in both gill 
nets and frame nets (Table 1). 

Northern pike originally were stocked into Antelope Lake in 1997 (Table 
7). Since 1998 the abundance of northern pike has generally declined and the 
2005 gill net and frame net CPUE were each below the 2003 – 2005 average 
(Table 2). Northern pike depend on flooded vegetation during the spring for 
spawning and conditions have not been favorable during recent years for 
successful northern pike reproduction. 

Other: Bluegill, rock bass, and smallmouth bass were other fish species 
captured during the 2005 survey; however, the abundance of these fish species 
is considered low density (Table 1, Table 2).  Since 2003 the mean CPUE of 
stock length fish for each bluegill, rock bass, and smallmouth bass has declined 
and the contribution of these fish species to the fishery at the time of this survey 
was likely minimal. 
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Summary 

Antelope Lake is managed as a walleye and yellow perch fishery. During 
2005, the abundance of stock length (130 mm) yellow perch in Antelope Lake 
based on mean gill net CPUE indicated that the yellow perch population was 
moderate-low density and below the objective range of ≥15 stock length fish/net. 
In fact, the abundance of yellow perch has declined since 2003.  The decline in 
the yellow perch abundance is likely due to the expanding walleye population 
foraging on the perch, and due to the lack of ideal conditions for perch 
reproduction during recent years. 

The abundance of stock length (250 mm) walleye in Antelope Lake based 
on mean gill net CPUE was indicative of a moderate density population and falls 
within the objective range of ≥ 10 stock length fish/net.  The PSD of 30 for 
walleye during 2005 was slightly below the objective of 40 – 60.  However, the 
lower than desired PSD was likely attributed to a strong 2003 year class, which 
was only age 2, but comprised nearly 54 percent of the walleye catch during 
2005. In addition, the 1996, 1997, and 1998 year classes which had comprised a 
large percentage of the population in prior years now appears to be less 
prevalent in the catch indicating that they may have been removed by anglers.  
Walleye in Antelope Lake grow exceptionally fast achieving nearly 406 mm (16
inches) in just three years and the condition of walleye in the lake meets the 
objective range. However, the decrease in availability of yellow perch to walleye 
for food may result in decreased growth, especially in larger walleye.  Overall, 
Antelope Lake has provided anglers with exceptional walleye fishing with a wide 
range of fish lengths and the opportunity to capture preferred length (508 mm) 
fish. 

In addition to angling opportunities provided by Antelope Lake, the walleye 
population has also been an excellent source for walleye eggs during the springs 
of each 2004 and 2005.  A total of 39.2 and 24.1 million eggs were harvested 
from female walleye in Antelope Lake in 2004 and 2005, respectfully.  These 
eggs were incubated and hatched at Blue Dog Lake State Fish Hatchery and the 
walleye fry were stocked into numerous lakes throughout South Dakota. 

Management Recommendations 

1) Conduct fish population assessment surveys on an every-three-year basis (next 
survey scheduled in summer 2008) to monitor fish abundance, fish population 
size structures, fish growth, and stocking success. 

2) Stock walleye on a biennial basis at 1,000 fry/acre to maintain consistent year 
classes.  Stock northern pike and yellow perch in cases of complete winterkill 
events to establish a fish population.  Monitor water levels and winterkill events 
to assess stocking strategies. 
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Survey Year 
Species 

Abundance Stock Density Indices Condition
CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90

2003 
  Frame nets 

BLG 7.6 3.9 17 5 1 2 103 5
 NOP 1.7 0.8 100 0 27 14 95 1
 RKB 0.8 0.5 79 20 36 23 145 17
 SMB 0.1 0.1 --- --- --- --- --- --
WAE 5.6 1.4 96 3 87 6 94 1
 YEP 0.2 0.2 33 77 --- --- --- --
Gill nets 
BLG 0.2 0.3 --- --- --- --- 135 --
NOP 3.3 1.7 90 10 15 14 96 2
 RKB 0.7 0.5 75 25 --- --- 125 3
 WAE 11.2 4.7 66 9 37 10 99 < 1
 YEP 22.5 11.3 57 7 13 4 104 < 1 

2004 
Gill nets 
NOP 3.5 1.6 100 0 21 21 93 2
 RKB 0.3 0.4 100 --- --- --- 120 --
WAE 13.8 5.5 95 5 62 11 93 0
 YEP 2.3 1.2 22 28 22 28 106 1 

2005 
  Frame nets 

BLG 0.1 0.1 0 --- 0 --- 101 --
NOP 1.2 0.5 100 0 14 17 89 4
 RKB 0.3 0.2 100 0 67 33 115 14
 SMB 0.2 0.2 100 0 100 0 117 27
 WAE 4.9 1.8 98 2 92 6 89 1

 Gill nets 
NOP 1.5 0.8 100 0 17 33 89 4
 WAE 14.3 11.5 30 10 7 6 98 1
 YEP 4.0 4.1 13 14 0 --- 108 1 

Table 1. 	 Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in experimental gill net sets or frame net 
sets in Antelope Lake, 2003 - 2005. Confidence intervals include 80 
percent (± CI-80) or 90 percent (± CI-90). 
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Table 2. 	Historic mean catch rate (CPUE; Catch/net night) for various fish 
species captured in experimental gill net sets or frame net sets in 
Antelope Lake, 1999 - 2005. 

CPUE 
Species 1999 2000 2001 2002 2003 2004 2005 Mean 1 

Frame nets 
BLG --- --- --- --- 7.6 --- 0.1 3.9 
NOP --- --- --- --- 1.7 --- 1.2 1.5 
RKB --- --- --- --- 0.8 --- 0.3 0.6 
SMB --- --- --- --- 0.1 --- 0.2 0.2 
WAE --- --- --- --- 5.6 --- 4.9 5.3 
YEP --- --- --- --- 0.2 --- 0.0 0.1 

Gill nets 
BLG --- --- --- --- 0.2 0.0 0.0 0.1 
NOP --- --- --- --- 3.3 3.5 1.5 2.8 
RKB --- --- --- --- 0.7 0.3 0.3 0.4 
WAE --- --- --- --- 11.2 13.8 14.3 13.1 
YEP --- --- --- --- 22.5 2.3 4.0 9.6 

Table 3. 	Mean catch rate (CPUE; catch/net night), proportional stock density 
(PSD), relative stock density of preferred length fish (RSD-P), and 
relative weight (Wr) for primary management species captured in 
experimental gill net sets, frame net sets, or electrofishing in Antelope 
Lake, 1999 - 2005. 

Species 1999 2000 2001 2002 2003 2004 2005 Average Objective 
Gill nets 

WAE
 CPUE --- --- --- --- 11 14 14 13 ≥ 10 
PSD --- --- --- --- 66 95 30 64 40 – 60 
RSD-P --- --- --- --- 37 62 7 35 5 – 10 
Wr --- --- --- --- 99 93 98 97 ≥ 80 

YEP 
CPUE --- --- --- --- 23 2 4 10 ≥ 15 
PSD --- --- --- --- 57 22 13 31 --- 
RSD-P --- --- --- --- 13 22 0 12 --- 
Wr --- --- --- --- 104 106 108 106 ≥ 80 

1 Historic data from all surveys conducted since 1999. 
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Year Age N 
Age 

1 2 3 4 5 6 7 
2002 
2001 
2000 
1998 
1997 
1996 

1 
2 
3 
5 
6 
7 

4 
22 

6 
13 
13 

9 

213 
123 
132 
189 
192 
205 

---
304 
285 
322 
349 
355 

---
---

411 
407 
422 
438 

---
---
---

461 
466 
486 

---
---
---

499 
502 
518 

---
--- 
---
---

523 
541 

---
---
---
---
---

559 
Mean --- 67 176 323 420 471 506 532 559 


SE --- --- 16 13 7 7 6 9  0

1Mean Comparison 

  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 	
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 
494 
497 
490 

---
---
---
---

---
---
---
---

1 Willis et al. 2001. 

Year Age N 
Age 

1 2 3 4 5 6 7 8 
2003 
2002 
2001 
2000 
1998 
1997 
1996 

1 
2 
3 
4 
6 
7 
8 

19 
4 

13 
1 
6 

17 
14 

196 
201 
127 
134 
195 
178 
191 

---
367 
308 
284 
338 
343 
336 

---
---

428 
407 
424 
437 
431 

---
---
---

472 
476 
489 
484 

---
---
---
---

514 
523 
520 

---
--- 
---
--- 

537 
549 
545 

---
---
---
---
---

568 
568 

--
--
--
--
--
--

586 
Mean --- 74 175 329 425 480 519 544 568 586


SE --- --- 12 12 5 4 3 3  0 0

1Mean Comparison 

  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 	
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 
494 
497 
490 

---
---
---
---

---
---
---
---

--
--
--
--

1 Willis et al. 2001. 

Table 4. Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Antelope Lake, 2003.   

Table 5. 	 Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Antelope Lake, 2004.   
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Year N  
Age 

1  2  3  4  5 6 7 8 9 
2005 73 236 356 405 465 --- --- 529 522 594

2004 74 232 388 442 479 --- 540 569 586 --

2003 67 277 356 443 --- 515 534 569 --- --


Year Species Size Number

1996 WAE fry 500,000

1997 NOP fry 1,550,000


WAE fingerling 6,000

1998 WAE fingerling 121,800

2000 WAE fry 1,000,000

2001 WAE fry 2,800,000

2003 WAE fingerling 114,920

2005 WAE fingerling 200,100


Survey Year 
Year Class 

2004 2003 2002 2001 2000 1999 1998 1997 1996
2005 19 39 6 5 1 2 1
2004 --- 19 4 13 1 6 17 14
2003 --- --- 4 22 6 13 13 9 

Number stocked 
fry 2,800 1,000 500

  small fingerling 115 122 6 
  large fingerling 

Table 6. Weighted mean length at capture (mm) for walleye age-1 through age 
9 captured in experimental gill net sets in Antelope Lake, 1999 – 2004.  
Note: sampling was conducted at approximately the same time during 
each year allowing comparisons among years to monitor growth 
trends. 

Table 7. Stocking history (10-year) including size and number for fishes stocked 
into Antelope Lake, 1986 - 2005. 

Table 8. 	 Numbers of walleye sampled (n) by year class and associated stocking 
history (Number stocked x 1,000) for walleye captured in Antelope 
Lake, 1999 - 2004. 
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Bitter Lake


Site Description 


Location 
  Water designation number (WDN) 22-0016-00 

  Legal description T121N-R54W-Sec. 8-10, 15-17, 20-23, 27-29, 33, 34

 County (ies) Day 

  Location from nearest town one half mile south of Waubay 


Survey Dates and Netting Information 
  Dates of current survey 	 September 3-5, 2003 


August 31 – September 8, 2004 

August 30 – September 1, 2005; September 20, 2005 


  Date of most recent survey September 1-3, 2002 

Gill net sets (n) 6 (2003); 8 (2004; 2005) 


  Frame net sets (n) 0 

  Spring electrofishing (min) 0 

  Fall electrofishing (min) 42 (2003); 55 (2004); 60 (2005) 


Morphometry (Figure 1)
  Watershed area (acres) 71,248.0

  Surface area (acres) 9,900.0

 Maximum depth (ft) 24.0

  Mean depth (ft) --


Ownership and Public Access 
Bitter Lake is a meandered lake managed by the SDGFP.  Prior to 1998 much of the shore of Bitter 
Lake was a 2,353 acre Game Production Area (GPA) managed by the South Dakota Game, Fish and 
Parks. Currently, much of the Bitter Lake GPA is under water and Bitter Lake is largely surrounded by 
private land. A public access site is located on the east shore off highway 1 and is maintained by the 
SDGFP (Figure 1).  Public access may also be obtained at numerous submerged roads around the 
lake. Private (fee) access is available on the northeast shore just outside the city limits of Waubay. 

Watershed and Land Use 
The Bitter Lake watershed is comprised of a mix of pasture (50%) and cropland (50%). 

Water Level Observations 
Water levels remain above the historic average. 

Aquatic Vegetation and Exotics 
Localized regions of submerged vegetation (sago pondweed Potomogeton pectinatus) can be found in 
Bitter Lake. The windswept nature of Bitter Lake probably will not be favorable to submerged 
vegetation growth except in protected backwaters.  No un-naturalized exotic vegetation or wildlife was 
reported during this survey. 

Fish Management Information 
  Primary species northern pike, walleye, yellow perch 

  Other species common carp, spottail shiner, white bass, white sucker 

  Management classification warm-water permanent 

  Fish Consumption Advisories mercury: walleye (all sizes); northern pike (> 30”).  See the 


South Dakota fishing handbook for more details on meal and 
portion size recommendations. 
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Figure 1. Bitter Lake contour map. 
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Management Objectives 

1) Maintain a mean gill net CPUE of stock length walleye ≥ 10, a PSD of 40 – 60, 
an RSD-P of 5 – 10, and a mean Wr > 80. 

2) Maintain a mean gill net CPUE of stock length yellow perch ≥ 15 and a mean 
Wr > 80. 

3) Monitor water levels and winterkill events. 

Results and Discussion 

Bitter Lake is a large, natural lake situated in the Coteau des Prairie, a 
plateau formed by glacier action in northeast South Dakota.  Prior to the 1990’s 
Bitter Lake was a 3,000 acre alkaline slough with approximately 3 foot maximum 
depth and unable to support sport fish. A decade of above average precipitation 
from 1990 through 2000 resulted in a chain of lakes leading into Bitter Lake filling 
and subsequently overflowing into Bitter Lake.  Bitter Lake has tripled in size, 
now covering almost 10,000 acres. In addition, the depth of Bitter Lake has 
increased significantly and now areas of 24 feet in depth are common.  Currently 
Bitter Lake is primarily managed as a northern pike, walleye and yellow perch 
fishery. Overall, as many as seven species of fish contribute to the fishery in 
Bitter Lake. 

Primary Species 

Northern Pike: The CPUE of stock length northern pike in Bitter Lake 
during 2005 was 0.4 for gill nets (Table 1).  Northern pike typically are not 
sampled consistently using standard lake survey methods; however, northern 
pike in Bitter Lake have generally been considered moderate density with a 1999 
– 2000 mean CPUE of stock length fish of 1.4 for gill nets (Table 1; Table 2).  
Northern pike were collected from Bitter Lake that ranged in length from 740 to 
760 mm (Figure 2).  The PSD and RSD-P were each 100 for northern pike 
captured in gill nets indicating that the population in Bitter Lake is comprised 
largely of quality (≥ 530 mm) length pike (Table 1; Table 3; Figure 2). 

No growth information was available.  The condition of northern pike was 
below the objective range (≥ 80) with a mean Wr of 74 for pike captured in gill 
nets. The small sample size (n = 3) and large size of northern pike weighed 
during the 2005 survey could have made obtaining accurate measurements 
difficult. Based on the 2003 and 2004 surveys the Wr of northern pike had been 
within an acceptable range but had fluctuated among years (Table 1; Table 3).  
Overall, it is likely that Bitter Lake contains sufficient food availability for 
acceptable northern pike condition. The northern pike population benefits from 
the many shallow and “weedy” bays in Bitter Lake.  Lowering water levels could 
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impact reproductive success by exposing critical spawning habitat; however, the 
northern pike population is currently believed to be in a healthy state. 

Walleye: The mean gill net CPUE of stock length walleye during 2005 
was 20.0 (Table 1) and above the objective range (≥ 10 stock length fish/net 
night) for walleye in Bitter Lake.  Dating back to 1999 walleye abundance in Bitter 
Lake based on gill net CPUE has ranged from 13.7 to 25.8 stock length 
walleye/net night with an average of 17.5 (Table 2; Table 3).  The gill net CPUE 
of stock length walleye during 2005 indicated moderate-high density and the 
second highest abundance since 1999. 

Walleye captured in gill nets during 2005 ranged in length from 130 to 520 
mm (Figure 3). The PSD of walleye captured in gill nets during 2005 was 96 and 
the RSD-P was 1 (Table 1; Table 3; Figure 3). The 2005 PSD of 96 was above 
the objective PSD range (40 – 60). Conversely, the RSD-P of 1 for walleye in 
2005 was below the objective range of 5 – 10 indicating a lower than desired 
proportion of preferred length (≥ 508 mm) walleye in the population.  Similar to 
the 2003 and 2004 survey, a wide length range of walleye were captured during 
the 2005 survey. Of the walleye captured a high percentage were within the 
quality (380 mm) length group sought by most anglers.  Approximately 48 
percent of the walleye captured in gill nets were above the 406 mm (16 inch) 
minimum length restriction enforced on Bitter Lake (Figure 3). 

During the 2005 survey a total of eight year classes of walleye were 
represented in the catch (Table 6; Table 8). All of the stockings, which occurred 
in 1997 – 2000, were represented in the walleye catch (Table 7; Table 8).  
Natural reproduction by walleye in Bitter Lake was apparently successful during 
at least four of the past 10 years, which included 2001 – 2004.  Natural 
reproduction was likely successful in other years but the extent of its success 
was unknown due to the confounding of the catch with stocked walleye.  Natural 
reproduction by walleye in Bitter Lake has been variable from year-to-year with 
fall night electrofishing CPUE of walleye during non-stocked years (e.g., 2002 – 
2004) ranging from 0 to 104 fish/hour (Table 2).  The 2002 naturally produced 
year class was likely the strongest since 2000. Since 2002, year classes have 
been relatively weak; therefore, 9.1 million walleye fry were stocked into Bitter 
Lake during the spring of 2005. 

Based on the history of year classes in Bitter Lake it is likely that periodic 
stockings to maintain the walleye population are needed.  Walleye stocking 
should be implemented in cases where fall night electrofishing CPUE of walleye 
falls below 75. A fall electrofishing CPUE of ≥ 75 would indicate a sufficiently 
sized year class at the time of sampling and in such cases no walleye should be 
stocked the following year to reduce the likelihood of slowed growth due to 
overpopulation. This strategy assumes that walleye observed in fall 
electrofishing samples would survive over-winter and develop a sustaining year 
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class. During 2005, fall night electrofishing yielded a young-of-the-year CPUE of 
90 fish/hour; therefore, no walleye should be stocked in 2006. 

Growth of walleye was similar in 2003 and 2004 (Table 4; Table 5).  
Generally, growth of walleye in Bitter Lake has been slightly slower than the 
regional and statewide average with walleye achieving quality length (380 mm) 
between age-3 and age-4. Walleye apparently depend largely on aquatic 
invertebrates, namely amphipods, for sustenance in Bitter Lake.  During the 2005 
survey growth was moderate for walleye in Bitter Lake (Table 6), but slightly 
faster than previous years. Condition of stock length walleye captured in gill nets 
in 2005 was 89 and above the objective range of ≥ 80. There was no apparent 
pattern in Wr among various length groups indicating appropriate food availability 
to all fish sizes. Overall, walleye growth during 2005 was indicative of moderate 
growth, with good condition and sufficient availability of food.   

Yellow Perch: The mean gill net CPUE of stock length (200 mm) yellow 
perch in 2005 was 2.6 and below the objective range (≥ 15 fish/net night) for 
perch in Bitter Lake (Tables 1 – 3). Since 1999 the gill net CPUE of stock length 
yellow perch has fluctuated with a low of 2.2 (2003) and a high of 7.2 (2002) 
(Table 2; Table 3). Overall, the yellow perch population in Bitter Lake is 
classified as low density. 

During 2005, yellow perch ranged in total length from 90 to 310 mm 
(Figure 4), had a PSD of 76, and an RSD-P of 43 (Tables 1 – 3; Figure 4).  
Yellow perch commonly obtain 90 mm at age-1 and 150 mm at age-2.  
Inspection of the length frequency histogram indicates a number of consecutive 
year classes (Figure 4). Although yellow perch likely maintain consistent 
recruitment in Bitter Lake the year classes formed are generally weak and the 
abundance remains at a low density.  The condition of yellow perch in Bitter Lake 
was within the objective (≥ 80) with a mean Wr of 113.  The low abundance of 
yellow perch in Bitter Lake promotes larger yellow perch and anglers capture the 
occasional trophy perch. 

Other Species 

Black crappie: Frame nets are the most effective method in sampling 
black crappie; however, frame nets are not utilized in Bitter Lake.  Black crappie 
are occasionally captured in gill nets during standardized lake surveys and the 
black crappie population in Bitter Lake is believed to be very low density and not 
likely to become a major target species for Bitter Lake anglers.  If black crappie 
were to become an important species in the sport fishery at Bitter Lake then the 
addition of frame nets to the standardized survey methods on the lake would be 
recommended. 

Other: Common carp, white bass and white sucker were other fish species 
captured during the 2005 survey; however, the abundance of these fish species 
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was considered low density (Table 1, Table 2).  The contribution of species other 
than northern pike, walleye and yellow perch to the fishery at the time of this 
survey was likely minimal. 

Summary 

Bitter Lake is managed as a northern pike, walleye and yellow perch 
fishery. Due to the low abundance of bullhead, sunfish, and crappies frame nets 
are not utilized during standard lake surveys on Bitter Lake.  In fact, the fish 
species composition of Bitter Lake is relatively simple given the large expansive 
makeup of the lake. At present, a total of seven fish species are known to exist 
in Bitter Lake, which is less species by number than most lakes in northeastern 
South Dakota. 

Northern pike are likely present in relatively large numbers in Bitter Lake; 
however, the pike in the lake are not sampled consistently during the 
standardized sampling.  Anglers have reported catching northern pike frequently 
during both open water and ice fishing on Bitter Lake.  It is likely that northern 
pike are in relatively high density in Bitter Lake when compared to other 
northeastern lakes even though netting data may indicate only moderate-low 
density. In addition, the northern pike population in Bitter Lake contains some 
fish in the preferred (≥ 710 mm) length range that are sought by some anglers.  
Overall, the northern pike population in Bitter Lake appears healthy and likely 
provides an excellent angling opportunity during the spring, fall, and winter. 

During 2005, the abundance of stock length (130 mm) yellow perch in 
Bitter Lake based on mean gill net CPUE indicated that the yellow perch 
population was of low density and well below the objective range of ≥15 stock 
length fish/net. Although yellow perch likely maintain consistent recruitment in 
Bitter Lake the year classes formed are generally weak resulting in the low 
density of perch in the lake. The low abundance of yellow perch in Bitter Lake 
promotes larger perch and the occasional trophy fish is captured by anglers.   

The abundance of stock length (250 mm) walleye in Bitter Lake based on 
mean gill net CPUE was indicative of a moderate-high density population and 
was above the objective range of ≥ 10 stock length fish/net.  In fact, the 2005 
estimated abundance was above the 1999 – 2005 average and the second 
highest relative abundance observed during that period.  The PSD of 96 for 
walleye in Bitter Lake during 2005 was above the objective of 40 – 60.  Walleye 
in Bitter Lake grow relatively slow compared to other waters in northeastern 
South Dakota achieving only 380 mm (quality length; 15-inches) in about four 
years; however, the condition of walleye in the lake meets the objective range 
(Wr ≥ 80). Roughly 48 percent of the walleye collected from Bitter Lake during 
the 2005 survey were above the 406 mm (16-inch) minimum length restriction 
and available for angler harvest. Abundance of young-of-the-year walleye based 
on fall night electrofishing indicated that the 2005 fry stocking, natural 
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reproduction, or some combination of both was successful during 2005 and that 
stocking in 2006 was not needed. Overall, Bitter Lake has historically provided 
anglers with good walleye fishing with a wide range of fish lengths and the 
opportunity to capture quality (≥ 380 mm) and preferred length (≥ 508 mm) fish.  

Management Recommendations 

1) Conduct fish population assessment surveys on an annual basis (next survey 
scheduled in summer 2006) to monitor fish abundance, fish population size 
structures, fish growth, and stocking success. 

2) Conduct fall night electrofishing on an annual basis to monitor walleye young-of
the-year abundance. 

3) Stock walleye on a biennial basis at 1,000 fry/acre to maintain consistent year 
classes only if the fall night electrofishing CPUE of young-of-the-year walleye 
falls below 75 fish/hour.  Stock northern pike and yellow perch in cases of 
complete winterkill events to establish a fish population.  Monitor water levels 
and winterkill events to assess stocking strategies. 
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Table 1. 	Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in experimental gill net sets or frame net 
sets in Bitter Lake, 2003 - 2005. Confidence intervals include 80 
percent (± CI-80) or 90 percent (± CI-90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2003 
Gill nets 

    COC  0.2  0.3  0  0  0  0  109  ---
NOP 1.5 1.1 100 0 33 31 80 3
 WAE 25.8 10.5 51 7 2 2 90 < 1
 YEP 2.2 0.9 77 22 23 22 114 5

  Electrofish2,3

 WAE 1.4 2.3 --- --- --- ---- --- ---
2004 
Gill nets 
NOP 1.3 0.7 100 0 10 18 84 3
 WAE 17.9 7.5 76 6 1 1 94 < 1
 YEP 2.9 1.1 96 4 61 18 112 3

  Electrofish2,3

 WAE 0.0 0.0 --- --- --- --- --- ---
2005 
Gill nets 

    COC  0.1  0.2  0  0  0  0  --- ---
NOP 0.4 0.4 100 0 100 0 74 3

    SPS 1 0.6 0.6 --- --- --- --- --- ---
WAE 20.0 2.4 96 3 1 2 89 < 1
 WHB 0.1 0.2 100 0 --- --- 108 ---
WHS 0.3 0.2 50 50 50 50 99 ---
YEP 2.6 1.9 76 17 43 19 113 ---

  Electrofish2,3

 WAE 90.1 37.1 --- --- --- --- --- ---
1 all fish sizes. 
2 fall night electrofishing.
3 age-0 fish only. 
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Species 
CPUE

1999 2000 2001 2002 2003 2004 2005 Mean 
Gill nets 

BLC 0.0 --- 0.0 0.0 0.0 0.0 0.0 0.0 
COC 0.0 --- 0.2 0.0 0.2 0.0 0.1 0.1 
NOP 2.5 --- 1.5 1.2 1.5 1.3 0.4 1.4 
SPS 1 0.0 --- 0.0 0.0 0.0 0.0 0.6 0.1 
WAE 16.7 --- 17.0 13.7 25.8 17.9 20.0 17.5 
WHB 0.0 --- 0.0 0.0 0.0 0.0 0.1 0.0 
WHS 0.0 --- 0.0 0.0 0.0 0.0 0.3 0.1 
YEP 4.8 --- 6.8 7.2 2.2 2.9 2.6 4.4 

Electrofishing 
WAE 2,3 --- --- --- 104.4 1.4 0.0 90.1 49.0

1 all fish sizes. 
2 fall night electrofishing.
3 age-0 fish only. 

Table 2. 	Historic mean catch rate (CPUE; Catch/net night) of stock length fish for 
various fish species captured in experimental gill net sets, frame net 
sets, or electrofishing in Bitter Lake, 1999 - 2005. 

 

 

Table 3. 	Mean catch rate (CPUE; catch/net night), proportional stock density 
(PSD), relative stock density of preferred length fish (RSD-P), and 
relative weight (Wr) for primary management species captured in 
experimental gill net sets, frame net sets, or electrofishing in Bitter 
Lake, 1999 - 2005. 

Species 1999 2000 2001 2002 2003 2004 2005 Average Objective 
Gill nets 

NOP
 CPUE 3 --- 2 2 2 1 < 1 2 ≥ 2 
PSD 87 --- 100 92 100 100 100 81 30 – 60 
RSD-P 13 --- 22 8 33 10 100 30 5 – 10 
Wr 80 --- 83 81 80 84 74 80 ≥ 80 

WAE
 CPUE 17 --- 17 14 26 18 20 18 ≥ 10 
PSD 42 --- 36 49 51 76 96 51 40 – 60 
RSD-P 0 --- 0 2 2 1 1 1 5 – 10 
Wr 86 --- 90 88 90 94 89 90 ≥ 80 

YEP 
CPUE 5 --- 7 12 2 3 3 5 ≥ 15 
PSD 72 --- 22 30 77 96 76 57 --- 
RSD-P 52 --- 12 20 23 61 43 32 --- 
Wr 112 --- 116 113 114 112 113 113 ≥ 80 

1 Historic data from all surveys conducted since 1999. 
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Year Age N 
Age 

6 
--- 
---
--- 
---
--- 
---

540 
540 


1 2 3 4 5
2003 
2002 
2001 
2000 
1999 
1998 
1997 

0 
1 
2 
3 
4 
5 
6 

2 
26 
22 
55 
38 
14 

1 

---
160 
151 
126 
144 
146 
211 

---
---

264 
244 
256 
262 
365 

---
---
---

323 
333 
344 
423 

---
---
---
---

379 
400 
471 

---
---
---
---
---

431 
506 

Mean --- 158 156 278 356 417 469 
SE --- --- 12 22 23 28 38 0 


1Mean Comparison 
  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 	
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 
494 
497 
490 

---
---
---
---

1 Willis et al. 2001. 

Year Age N 
Age 

6 
--- 
---
--- 
---

450 
450 


1 2 3 4 5
2002 
2001 
2000 
1999 
1998 

2 
3 
4 
5 
6 

38 
45 
21 
29 

8 

165 
154 
142 
133 
138 

301 
270 
268 
243 
242 

---
357 
350 
332 
328 

---
---

407 
377 
386 

---
---
---

413 
424 

Mean --- 141 146 265 342 390 419 
SE --- --- 6 11 7 9 5 0


1Mean Comparison 
  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 	
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 
494 
497 
490 

---
---
---
---

1 Willis et al. 2001. 

Table 4. Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Bitter Lake, 2003.   

Table 5. 	 Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Bitter Lake, 2004.   
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Year N  
Age 

1  2  3  4 5 6 7 8 
2005 155 295 383 410 429 440 455 438 478
2004 141 --- 371 401 436 432 466 --- --
2003 156 279 345 382 411 455 552 --- --
2002 85 258 310 361 405 477 --- --- --
2001 97 263 342 372 413 403 --- --- --
1999 128 252 382 --- --- --- --- --- --

Year Species Size Number

1997 WAE fingerling 95,650


YEP adult 8,000

1998 WAE fry 9,228,000


YEP juvenile 1,875

YEP adult 5,340


1999 WAE fry 5,322,000

WAE fingerling 404,100


2000 WAE fry 8,015,200

2005 WAE fry 9,050,000


Survey Year 
Year Class 

2004 2003 2002 2001 2000 1999 1998 1997 1996
2005 2 7 52 47 15 14 16 2 
2004 --- 38 45 21 29 8 
2003 --- --- 26 22 55 38 14 1 
2002 --- --- --- 9 16 16 40 4 
2001 --- --- --- --- 8 24 43 19 
1999 --- --- --- --- --- --- 56 72 

Number stocked 
fry 8,015 5,322 9,228 

  small fingerling 404 96 
  large fingerling 

Table 6. Weighted mean length at capture (mm) for walleye captured in 
experimental gill net sets in Bitter Lake, 1999 – 2004.  Note: sampling 
was conducted at approximately the same time during each year 
allowing comparisons among years to monitor growth trends.   

   
 
 

 
 

Table 7. Stocking history (20-year) including size and number for fishes stocked 
into Bitter Lake, 1986 - 2005. 

Table 8. 	 Numbers of walleye sampled (n) by year class and associated 
stocking history (Number stocked x 1,000) for walleye captured in 
Bitter Lake, 1999 - 2004. 
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Figure 2. 	Length frequency, catch rate of stock length fish (CPUE), proportional 

stock density (PSD), and relative stock density of preferred length fish 

(RSD-P) for northern pike captured in gill net sets in Bitter Lake, 2003 

– 2005. 
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Figure 3. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for walleye captured in gill net sets in Bitter Lake, 2003 – 
2005. 
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Figure 4. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for yellow perch captured in gill net sets in Bitter Lake, 2003 – 
2005. 
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Blue Dog Lake 


Site Description 


Location 
  Water designation number (WDN) 22-0005-00 

  Legal description T122N-R53W-Sec. 9,10,15,16; T122N-R54W-Sec. 21,27,28 

County (ies) Day 


  Location from nearest town one half mile north of Waubay 


Survey Dates and Netting Information 
  Dates of current survey June 29 – July 1, 2004 

  Date of most recent survey July 2 – 3, 2002 

Gill net sets (n) 5 


  Frame net sets (n) 18 


Morphometry (Figure 1)
  Watershed area (acres) 73,811

  Surface area (acres) 1,502

 Maximum depth (ft) 7

  Mean depth (ft) 6


Ownership and Public Access 
Blue Dog Lake is a meandered lake managed by the SDGFP.  A public access site is located on the 
south shore off Highway 12 and is maintained by the SDGFP (Figure 1).  Public shore access may 
also be obtained through a state managed GPA located at the west shore of Blue Dog Lake.  Blue 
Dog State Fish Hatchery (BDH) which is operated by the SDGFP, is located on the northwest shore of 
Blue Dog Lake. 

Watershed and Land Use 
The Blue Dog Lake watershed is comprised of a mix of pasture (61%) and cropland (39%). 

Water Level Observations 
Water levels remain at the historic average. 

Aquatic Vegetation and Exotics 
Less than 5% of the shoreline of Blue Dog Lake has emergent vegetation.  At high water levels the 
lake connects with sloughs on the east and north-west side of the lake.  Limited submergent 
vegetation exists in Blue Dog Lake.  No un-naturalized exotic vegetation or wildlife was reported 
during this survey. 

Fish Management Information 
  Primary species 	 northern pike, walleye, yellow perch 
  Other species 	 black crappie, common carp, emerald shiner, fathead minnow, 

lake herring, rock bass, smallmouth bass, white bass, white 
sucker 

  Management classification warm-water permanent 

  Fish Consumption Advisories none 
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Figure 1. Blue Dog Lake contour map. 
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Management Objectives 

1) Maintain a mean gill net CPUE of stock length walleye ≥ 10, a PSD of 40 – 60, 
an RSD-P of 5 – 10, and a mean Wr > 80. 

2) Maintain a mean gill net CPUE of stock length yellow perch ≥ 15 and a mean 
Wr > 80. 

3) Maintain a mean frame net CPUE of stock length bullhead ≤ 100, a mean Wr > 
80, and encourage commercial harvest during periods of high abundance. 

4) Monitor water levels and winterkill events. 

Results and Discussion 

Blue Dog Lake is a large, permanent, natural lake situated in the Coteau 
des Prairie, a plateau formed by glacier action in northeast South Dakota.  Blue 
Dog Lake, along with the majority of the Coteau lakes, was formed during 
successive subadvances of the Late Wisconsin glaciation more than 10,000 
years ago. The primary tributary to Blue Dog Lake is Owen’s Creek, which 
begins in Roberts County on the western slope of the Waubay Moraine.  The 
outlet of Enemy Swim Lake/Campbell Slough is the other main tributary for Blue 
Dog Lake. Enemy Swim Lake is located approximately 5 miles north of Blue Dog 
Lake and is considered on the of the best water quality lakes in the state 
(Stueven and Bren 1999). Blue Dog Lake supports a relatively high level of 
development with a large portion of the southern shoreline with residential 
housing and cabins. In addition, Blue Dog Lake has Blue Dog State Fish 
Hatchery located on the northwest shore. Currently Blue Dog Lake is primarily 
managed as a northern pike, walleye and yellow perch fishery.  Overall, as many 
as 13 species of fish contribute to the fishery in Blue Dog Lake.  

Primary Species 

Northern Pike: The CPUE of stock length northern pike in Blue Dog Lake 
during 2004 was 2.8 for gill nets (Table 1).  Northern pike typically are not 
sampled consistently using standard lake survey methods; however, northern 
pike in Blue Dog Lake have generally been considered moderate density with a 
1999 – 2000 mean CPUE of stock length fish of 3.8 for gill nets (Table 1; Table 
2). In 2004, northern pike were collected from Blue Dog Lake that ranged in 
length from 550 to 740 mm. The PSD was 100 and the RSD-P was 7 for 
northern pike captured in gill nets (Table 1). No growth information was available; 
however, the condition of northern pike was within the objective range with a 
mean Wr of 81 for pike captured in gill nets.  Overall, it appears that Blue Dog 
Lake contains sufficient food availability for acceptable northern pike condition. 
Large northern pike are reportedly captured by anglers in Blue Dog Lake.  The 
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lakes connection to Rush Lake to the south and west likely provides northern 
pike additional spawning habitat that aids in maintaining the population. 

Walleye: The mean gill net CPUE of stock length walleye during 2004 
was 8.6 (Table 1) and near the objective range (≥ 10 stock length fish/net night) 
for walleye in Blue Dog Lake. Dating back to 1999 walleye abundance in Blue 
Dog Lake based on gill net CPUE has ranged from 8.6 to 20.2 stock length 
walleye/net night with an average of 15.4 (Table 2; Table 3).  The gill net CPUE 
of stock length walleye during 2004 indicated moderate density.   

Walleye captured in gill nets during 2004 ranged in length from 130 to 620 
mm (Figure 2). The PSD of walleye captured in gill nets during 2004 was 86 and 
the RSD-P was 30 (Table 1; Table 3; Figure 2).  The 2004 PSD of 86 was above 
the objective PSD range (40 – 60).  Similarly, the RSD-P of 30 was also above 
the objective range of 5 – 10 indicating a higher than desired proportion of 
preferred length (≥ 508 mm) walleye in the population.  Of the walleye captured 
most were within the quality (380 mm) and preferred (508 mm) length groups 
sought by most anglers and young year classes were weak.  At the time of this 
report statewide regulations were applicable to the walleye fishery in Blue Dog 
Lake including a daily limit of 4 walleye of which only one may equal or exceed 
20 inches. Roughly 30 percent of the walleye population in Blue Dog Lake at the 
time of the 2004 survey exceeded 20 inches in length. 

During the 2004 survey a total of 8 year classes of walleye were 
represented in the catch (Table 4; Table 5; Table 7).  In fact, there were no 
missing year classes from any year between 1996 and 2003.  Year classes 
present at the time of this survey were relatively small and resulted in the 
moderate density based on gill net CPUE.  The contribution of stocked fish to the 
walleye population in Blue Dog Lake is relatively unknown due to the 
escapement of walleye from Blue Dog State Fish Hatchery through the effluent.  
Walleye fry likely are indirectly stocked into Blue Dog Lake each year from the 
hatchery. In addition, some small fingerling walleye likely are stocked into Blue 
Dog Lake during successful production years.  Management of the walleye 
fishery is difficult due to the inability to control the number of walleye stocked into 
Blue Dog Lake on an annual basis. Natural reproduction by walleye in Blue Dog 
Lake is unknown due to the uncontrolled stocking of walleye annually.  Finally, 
fall night electrofishing is not conducted on Blue Dog Lake because no stocking 
program will be developed due to the continuous indirect stocking of walleye from 
the hatchery. 

Growth of walleye during 2004 was slightly slower than the regional and 
statewide average (Table 4; Table 5). However, growth of walleye in Blue Dog 
Lake is still considered appropriate with walleye achieving quality length (380 
mm) between age-3 and age-4. Condition of stock length walleye captured in gill 
nets in 2004 was 85 and above the objective range of 80.  There was no 
apparent change in condition of walleye over the spectrum of fish lengths 
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collected during the 2004 survey, indicating appropriate forage regardless of fish 
length. Overall, walleye growth during 2004 was indicative of moderate growth 
with fair condition and apparently sufficient availability of food.  However, walleye 
young-of-the-year collected in August during other sampling activities were 
relatively small and may not have achieved good over-winter survival due to size 
limitations. Hypothetically, the small size of walleye during the fall may be due to 
the high abundance of fish stocked into Blue Dog Lake.  The consistent small 
year classes present in Blue Dog Lake likely support this hypothesis.  

Yellow Perch: The mean gill net CPUE of stock length (200 mm) yellow 
perch in 2004 was 0.4 and well below the objective range (≥ 15 fish/net night) for 
perch in Blue Dog Lake (Tables 1 – 3).  Since 1999 the gill net CPUE of stock 
length yellow perch has fluctuated with a low of 0.4 (2004) and a high of 15.0 
(1999) (Table 2; Table 3). Overall, the yellow perch population in Blue Dog Lake 
has been classified as moderate-low density with a 1999 – 2005 mean gill net 
CPUE of 7.0. The abundance of yellow perch in Blue Dog Lake has apparently 
declined during each survey from 1999 through 2004. 

During 2004, yellow perch ranged in total length from 160 to 230 mm 
(Figure 7), had a PSD of 50, and an RSD-P of zero (Tables 1 – 3; Figure 2).  A 
total of only six yellow perch were captured in all gear types during 2004 so 
assessment of the perch population was difficult.  The condition of yellow perch 
in Blue Dog Lake was within the objective (≥ 80) with a mean Wr of 84. Overall, 
the yellow perch population in Blue Dog Lake has declined in abundance 
considerably over the past seven years. 

Other Species 

Black bullhead: The mean frame net CPUE of stock length black bullhead 
during 2004 was 23.5 (Table 1) and within the objective range (≤ 100) for black 
bullhead in Blue Dog Lake (Table 3). Dating back to 1999, black bullhead 
abundance in Blue Dog Lake based on mean frame net CPUE has been 
considered low density and the CPUE has not exceeded 25 stock length fish/net 
night (Table 2; Table 3). 

Black bullhead captured in frame nets during 2004 suggested the 
presence of numerous weak year classes, with the total length ranging from 190 
to 360 mm (Figure 2). The PSD of black bullhead captured in frame nets during 
2004 was 82 and the RSD-P was 13 (Table 1; Table 3; Figure 2).  The high PSD 
indicated the presence of a large percentage of quality length (≥ 230 mm) black 
bullhead. The condition of black bullhead in Blue Dog Lake during 2004 was 
above the objective of 80 with a mean Wr of 84 (Table 1; Table 3; Figure 2).   

Black bullheads do not likely impose any direct negative impact on sport 
fish in Blue Dog Lake at the current abundance levels.  However, the abundance 
of black bullhead in Blue Dog Lake has increased from 1999 through 2004, which 
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may be due to the decreased abundance of predatory fish such as northern pike 
and walleye. 

Other: Black crappie, bluegill, common carp, rock bass, smallmouth bass, 
white bass and white sucker were other fish species captured during the 2004 
survey; however, the abundance of these fish species was considered moderate 
or low density (Table 1, Table 2).  The contribution of species other than walleye, 
northern pike and yellow perch to the fishery at the time of this survey was likely 
minimal. 

Management Recommendations 

1) Conduct fish population assessment surveys on a biennial basis (next survey 
scheduled in summer 2006) to monitor fish abundance, fish population size 
structures, fish growth, and stocking success. 

2) Encourage commercial harvest of black bullhead and common carp to limit 
abundance if the abundance exceeds the management objective.  At the time of 
this survey, the abundance of black bullhead or common carp in Blue Dog Lake 
did not necessitate the need for commercial harvest. 
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Survey Year 
Species 

Abundance Stock Density Indices Condition
CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2004 
Gill nets 
BLB 2.0 0.7 50 31 20 24 85 7
 COC 0.4 0.4 100 0 50 50 91 79
 EMS 1 0.6 0.4 --- --- --- --- --- --
NOP 2.8 1.2 100 0 7 13 81 3
 WAE 8.6 1.7 86 9 30 12 85 1
 WHS 2.8 1.2 100 0 100 0 94 3
 YEP 0.4 0.6 50 50 0 0 84 6

  Frame nets 
BLB 23.5 7.1 82 3 13 2 84 1
 BLC 0.3 0.2 80 20 60 40 96 10
 BLG 0.1 0.1 100 --- 100 --- 107 --
COC 0.2 0.1 100 0 67 33 101 37
 NOP 0.6 0.2 100 0 10 18 82 6
 RKB 1.6 0.8 72 15 28 14 107 2

    SMB  0.1  0.1  0  0  0  0 117  --
WAE 1.9 0.7 74 12 56 14 83 2
 WHB 2.1 0.7 100 0 100 0 90 1
 WHS 0.5 0.3 100 0 100 0 85 6
 YEP 0.2 0.2 50 50 0 0 87 10 

1 all fish sizes. 

Table 1. 	 Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in experimental gill net sets or frame net 
sets in Blue Dog Lake, 2004. Confidence intervals include 80 percent 
(± CI-80) or 90 percent (± CI-90). 
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Species 
CPUE

1999 2000 2001 2002 2003 2004 2005 Mean 
Gill nets 

BLB 0.0 --- --- 3.5 --- 2.0 --- 1.8 
BLC 0.4 --- --- 0.5 --- 0.0 --- 0.3 
COC 0.0 --- --- 0.0 --- 0.4 --- 0.1 
EMS 1 0.0 --- --- 0.0 --- 0.6 --- 0.2 
NOP 5.4 --- --- 3.3 --- 2.8 --- 3.8 
SPS 1 0.4 --- --- 0.0 --- 0.0 --- 0.1 
WAE 20.2 --- --- 17.5 --- 8.6 --- 15.4 
WHB 0.4 --- --- 0.0 --- 0.0 --- 0.1 
WHS 2.8 --- --- 3.0 --- 2.8 --- 2.9 
YEP 15.0 --- --- 5.5 --- 0.4 --- 7.0 

  Frame nets 
BLB 0.4 --- --- 15.4 --- 23.5 --- 13.1 
BLC 1.0 --- --- 9.5 --- 0.3 --- 3.6 
BLG 0.0 --- --- 0.9 --- 0.1 --- 0.3 
COC 0.0 --- --- 0.0 --- 0.2 --- 0.1 
NOP 0.3 --- --- 0.7 --- 0.6 --- 0.5 
RKB 0.3 --- --- 2.2 --- 1.6 --- 1.4 
SMB 0.0 --- --- 0.4 --- 0.1 --- 0.2 
WAE 0.3 --- --- 0.3 --- 1.9 --- 0.8 
WHB 0.2 --- --- 1.8 --- 2.1 --- 1.4 
WHS 0.5 --- --- 0.6 --- 0.5 --- 0.5 
YEP 0.3 --- --- 1.2 --- 0.2 --- 0.6 

1 all fish sizes. 

Table 2. 	Historic mean catch rate (CPUE; Catch/net night) of stock length fish for 
various fish species captured in experimental gill net sets, frame net 
sets, or electrofishing in Blue Dog Lake, 1999 - 2005. 

 

Table 3. 	 Mean catch rate (CPUE; catch/net night), proportional stock density 
(PSD), relative stock density of preferred length fish (RSD-P), and 
relative weight (Wr) for primary management species captured in 
experimental gill net sets, frame net sets, or electrofishing in Blue Dog 
Lake, 1999 - 2005. 

Species 1999 2000 2001 2002 2003 2004 2005 Average Objective 
Frame nets 

BLB 
CPUE < 1 --- --- 15 --- 24 --- 13 ≤ 100 
PSD 60 --- --- 94 --- 82 --- 79 --- 
RSD-P 0 --- --- 30 --- 13 --- 14 --- 
Wr 95 --- --- 89 --- 84 --- 89 ≥ 80 

Gill nets 
WAE
 CPUE 20 --- --- 18 --- 9 --- 16 ≥ 10 
PSD 30 --- --- 85 --- 86 --- 67 40 – 60 
RSD-P 4 --- --- 13 --- 30 --- 16 5 – 10 
Wr 84 --- --- 91 --- 85 --- 87 ≥ 80 

YEP 
CPUE 15 --- --- 6 --- < 1 --- 7 ≥ 15 
PSD 71 --- --- 21 --- 50 --- 47 --- 
RSD-P 27 --- --- 12 --- 0 --- 13 --- 
Wr 99 --- --- 104 --- 84 --- 96 ≥ 80 
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Age 
Year Age N 1 2 3 4 5 6 7  8 
2003 1 2 113 --- --- --- --- --- --- --
2002 2 2 133 291 --- --- --- --- --- --
2001 3 9 158 271 363 --- --- --- --- --
2000 4 7 122 280 365 425 --- --- --- --
1999 5 1 145 272 379 447 481 --- --- --
1998 6 10 141 257 349 420 471 505 --- --
1997 7 10 151 261 351 418 465 501 525 --
1996 8 5 131 219 314 391 443 490 533 560 
Mean --- 46 137 264 354 420 465 499 529 560 
SE --- --- 5 9 9 9 8 5 4 0 

1Mean Comparison 
  Small lakes/impoundments 176 271 384 431 483 --- --- --

  Large lakes/impoundments 169 280 358 425 494 --- --- --

Region IV 161 281 367 433 497 --- --- --

Statewide 168 279 360 425 490 --- --- --


1 Willis et al. 2001. 

Year N  
Age 

1 2 3 4 5 6 7 8
2004 46 136 315 382 440 489 512 535 564

2002 113 186 316 396 433 460 490 495 609

1999 111 178 273 330 380 456 --- 620 --


Year Species Size Number 
1997 WAE large fingerling 552 
1998 SXW large fingerling 171 
2002 BLG adult 200 
2003 WAE fry 1,000,000 

WAE fingerling 2,160 

Table 4. Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Blue Dog Lake, 2004.   

Table 5. Weighted mean length at capture (mm) for walleye captured in 
experimental gill net sets in Blue Dog Lake, 1999 – 2004.  Note: 
sampling was conducted at approximately the same time during each 
year allowing comparisons among years to monitor growth trends.   

Table 6. Stocking history (20-year) including size and number for fishes stocked 
into Blue Dog Lake, 1996 - 2005. 
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Year Class 
Survey Year 2003 2002 2001 2000 1999 1998 1997 1996 

2004 2 2 9 7 1 10 10 5 

2002 --- --- 7 11 14 18 28 16 

1999 --- --- --- --- --- 6 17 39 


Number stocked 1


 fry 1,000 

  small fingerling 2 

  large fingerling < 1 < 1 

1 Note: the actual number of fry and small fingerlings stocked into Blue Dog Lake are unknown 

because uncounted numbers of walleye escape Blue Dog State Fish Hatchery through the 
effluent and enter Blue Dog Lake. 

Table 7. 	 Numbers of walleye sampled (n) by year class and associated 
stocking history (Number stocked x 1,000) for walleye captured in 
Blue Dog Lake, 1999 - 2004. 
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Figure 2. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for various fish species captured in frame net sets or 
experimental gill net sets in Blue Dog Lake, 2004. 
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Enemy Swim Lake 


Site Description 


Location 
  Water designation number (WDN) 22-0006-00 

  Legal description T123N-R53W-Sec.10-16

 County (ies) Day 

  Location from nearest town 1.5 miles east and 6.5 miles north of Waubay 


Survey Dates and Netting Information 
  Dates of current survey 	 June 18, July 15 – 17, September 11, 2003 


June 28, July 13 – 15, September 8, 2004 

June 15, July 12 – 14, September 7, 2005 


  Date of most recent survey June 11, July 16 – 18, 2002 

Gill net sets (n) 6 


  Frame net sets (n) 24 

  Spring electrofishing (min) 64 (2003); 70 (2004); 66 (2005) 

  Fall electrofishing (min) 60 (2003); 60 (2004); 61 (2005) 


Morphometry (Figure 1)
  Watershed area (acres) 22,310

  Surface area (acres) 2,146

 Maximum depth (ft) 26

  Mean depth (ft) 10


Ownership and Public Access 
Enemy Swim Lake is a meandered lake managed by the SDGFP.  Two public access sites are 
present on Enemy Swim Lake (southwest and south shore) and each are maintained by the SDGFP 
(Figure 1).  The shoreline of Enemy Swim Lake is owned by the State of South Dakota, the Sisseton-
Wahpeton Dakota Nation, and private individuals. 

Watershed and Land Use 
The Enemy Swim Lake watershed is comprised of a mix of cropland (70%), pasture or grassland (5%), 
woodland (5%), and other agricultural uses (10%). 

Water Level Observations 
Water levels remain at the historic average.  Enemy Swim Lake is classified as eutrophic to

hypereutrophic. 


Aquatic Vegetation and Exotics 
Submergent vegetation is fairly extensive throughout the lake with dense submergent vegetation 
occurring in East Lake and Church Bay.  Emergent vegetation is common along the shoreline.  No un
naturalized exotic vegetation or wildlife was reported during this survey. 

Fish Management Information 
Primary species 	 black crappie, bluegill, largemouth bass, northern pike, 


pumpkinseed, smallmouth bass, walleye, yellow perch

  Other species 	 black bullhead, fathead minnow, common carp, Johnny darter, 

logperch, orangespotted sunfish, rock bass, spottail shiner, white 
bass, white sucker  

  Management classification warm-water permanent 

  Fish Consumption Advisories none 
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Figure 1. Enemy Swim Lake contour map. 
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Management Objectives 

1) Maintain a mean gill net CPUE of stock length walleye ≥ 10, a PSD of 40 – 60, 
an RSD-P of 5 – 10, and a mean Wr > 80. 

2) Maintain a mean frame net CPUE of stock length black crappie ≥ 5, a PSD of 30 
– 60, an RSD-P of 5 – 10, and a mean Wr > 80. 

3) Maintain a mean frame net CPUE of stock length bluegill ≥ 25, a PSD of 20 – 
60, an RSD-P of 5 – 20, and a mean Wr > 80. 

4) Maintain a mean gill net CPUE of stock length yellow perch ≥ 15 and a mean 
Wr > 80. 

5) Maintain a mean fall night electrofishing CPUE of stock length smallmouth bass 
≥ 30, a PSD of 40 – 70, an RSD-P of 10 – 20, and a mean Wr > 80. 

6) Maintain a mean spring night electrofishing CPUE of stock length largemouth 
bass ≥ 30, a PSD of 40 – 70, an RSD-P of 10 – 20, and a mean Wr > 80. 

7) Maintain a mean frame net CPUE of stock length bullhead ≤ 100, a mean Wr > 
80, and encourage commercial harvest during periods of high abundance. 

8) Monitor water levels and winterkill events. 

Results and Discussion 

Enemy Swim Lake is a large, permanent, natural lake situated in the 
Coteau des Prairie, a plateau formed by glacier action in northeast South Dakota.  
Enemy Swim Lake, along with the majority of the Coteau lakes, was formed 
during successive subadvances of the Late Wisconsin glaciation more than 
10,000 years ago. The name Enemy Swim is derived from the Sioux word, Tok
niwan, meaning “the enemy swims.”  Legend relates how the Sioux repulsed a 
surprise attack by a Chippewa warparty and forced them to swim for their lives.  
At one time the lake was known as Parker Lake. Enemy Swim Lake has a 
moderately sized watershed with excellent aquifer connections allowing the lake 
to sustain stable water levels. The major inlets to Enemy Swim Lake include 
Lewandowski Creek at the northeast and Burns Slough at the southeast.  Enemy 
Swim Lake drains into Campbell Slough and then on to Blue Dog Lake, Rush 
Lake, Minnewasta Lake, Waubay Lake and Bitter Lake. 

Enemy Swim Lake is a very popular recreational lake due to its relatively 
clear water. Enemy Swim Lake is also highly developed with a large portion of 
the shoreline supporting residential housing and cabins.  Currently Enemy Swim 
Lake is primarily managed as a black crappie, black bass, bluegill, northern pike, 
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walleye and yellow perch fishery. Overall, Enemy Swim Lake supports one of 
the most diverse fish assemblages in northeastern South Dakota with as many 
as 18 species of fish that contribute to the fishery.  

Primary Species 

Black crappie: During 2005, the mean frame net CPUE of stock length 
(130 mm) black crappie was 1.0 (Table 1) and below the objective (≥5 fish/net 
night) for black crappie in Enemy Swim Lake (Table 3).  The mean frame net 
CPUE in Enemy Swim Lake has ranged from 1.0 to 5.8 with a mean of 2.7, since 
1999. Thus, the 2005 CPUE was the lowest relative density observed since 
1999 and below the seven-year average. The abundance of black crappie in 
Enemy Swim Lake has generally remained low from year-to-year and currently is 
considered low density (Table 2; Table 3).  Ermer et al. (2005) reported that 
black crappies in Enemy Swim Lake likely have complete year-class failures and 
that recruitment was inconsistent.  In addition, the diverse fish assemblage in 
Enemy Swim Lake likely results in interspecific competition that may limit the 
density of the crappie population. 

Black crappie captured in frame nets during 2005 ranged in total length 
from 130 to 340 mm (Figure 3).  The PSD and RSD-P of black crappie captured 
in frame nets during 2005 was 84 and 84, respectively (Table 1; Table 3; Figure 
3). The size structure of black crappie in Enemy Swim Lake, based on the PSD 
and RSD-P, was dominated by larger quality (≥ 200 mm) and preferred length (≥ 
250 mm) fish. Recruitment patterns of black crappie in Enemy Swim Lake have 
been sporadic and in recent years successful natural reproduction has been very 
limited. Due to the small sample size no growth information was available for 
black crappie in Enemy Swim Lake in 2005.  A minimum of two year classes 
were represented in the frame net catch, based on inspection of the length 
frequency histogram (Figure 3). The condition of black crappie in Enemy Swim 
Lake during 2005 was above the objective of 80 with a mean Wr of 110 (Table 1; 
Table 3). There was no apparent change in black crappie condition as length 
increased. 

Bluegill: The mean frame net CPUE of stock length bluegill during 2005 
was 51.3 (Table 1) and above the objective (≥ 25) for bluegill in Enemy Swim 
Lake (Table 3). Dating back to 1999 bluegill abundance in Enemy Swim Lake 
based on mean frame net CPUE of stock length fish has been considered 
moderate-high density with a 1999 – 2005 average CPUE of 54.3 (Table 2; Table 
3). The abundance of bluegill in 2005 was near the 1999 – 2005 average (Table 
2; Table 3). 

The total length of bluegill captured in frame nets during 2005 ranged from 
70 to 250 mm (Figure 4). Inspection of the 2003 through 2005 length frequency 
suggests that the bluegill population size structure has shifted to a structure with 
an abundance of smaller sub-quality length (150 mm) bluegill.  The 2005 PSD of 
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18 and RSD-P of 14 for bluegill captured in frame nets indicated that the size 
structure of the population was below the objective range (Table 1; Table 3; 
Figure 4). The recruitment of bluegill in Enemy Swim Lake was consistently high 
and quality nesting habitat is abundant. Growth of bluegill in Enemy Swim Lake 
has declined since 2001 and fish typically attain quality length (≥ 150 mm) 
between age 4 and age 5 (Table 8).  However, ageing structures utilized to 
assign ages were switched from scales to otoliths in 2004.  Most likely scales 
were underestimating ages of bluegill; therefore, a few years of aging bluegill 
with otoliths is necessary before long term growth patterns can be accurately 
established. Apparently, bluegills in Enemy Swim Lake don’t recruit to the 
sampling gear until age 3 (Table 8; Figure 4).  The condition of bluegill in Enemy 
Swim Lake during 2005 was above the objective of 80 with a mean Wr of 116 
(Table 1; Table 3). 

Black bass: Black bass including largemouth bass and smallmouth bass 
are present in Enemy Swim Lake. Spring night electrofishing during 2005 
yielded a mean CPUE of stock length (≥ 200 mm) largemouth bass of 84 which 
was above the objective range (≥ 30) for largemouth bass in Enemy Swim Lake. 
However, the 2005 CPUE of largemouth bass was below the 1999 – 2005 
average of 119 and the second lowest CPUE observed during that period.  
During 2005, the mean fall night electrofishing CPUE of smallmouth bass was 51 
fish/hour and was above the objective (≥30 fish/hour) for smallmouth bass.  The 
mean fall night electrofishing CPUE of stock length smallmouth bass in Enemy 
Swim Lake has ranged from 10 to 152 fish/hour with a 1999 – 2005 average of 
97 fish/hour. Therefore, the 2005 CPUE of 91 was slightly below the seven year 
average dating back to 1999. 

Largemouth bass captured during spring night electrofishing during 2005 
ranged in length from 130 to 430 mm (Figure 5).  The PSD of largemouth bass 
captured during spring night electrofishing during 2005 was 80 and the RSD-P 
was 5 (Table 1; Table 3; Figure 5), which were each outside the objective range.  
About 68 percent of the largemouth bass captured during spring electrofishing 
during 2005 were within the 12 to 18 inch protected slot length.  No largemouth 
bass were captured that were above the 457 mm (18 inch) upper slot length.   

Smallmouth bass captured during fall night electrofishing during 2005 
ranged in length from 150 to 440 mm (Figure 6).  The PSD of smallmouth bass 
captured during fall night electrofishing during 2005 was 33 and the RSD-P was 
14 (Table 1; Table 3; Figure 6). The PSD was near the objective PSD range (40 
– 70); however, the RSD-P of smallmouth bass in 2005 was within the objective 
range of 10 – 20. Roughly 10% of the smallmouth bass captured during 
electrofishing were within the 12 to 18 inch protected slot length.  However, no 
smallmouth bass were captured above the 457 mm (18 inch) upper slot length.  It 
is thought that fall night electrofishing often is not consistent in capturing larger 
black bass (Ermer et al. 2005). 
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Growth of largemouth bass in Enemy Swim Lake has been similar to the 
regional and statewide average with bass obtaining quality length (≥ 300 mm) 
between age-4 and age-5 (Table 6; Table 9).  Growth of smallmouth in Enemy 
Swim Lake has also been similar to the regional and statewide average with bass 
obtaining quality length (≥ 280 mm) between age-3 and age-4 (Table 7; Table 
10). Condition of largemouth bass and smallmouth bass captured during 2005 
were within the objective range (≥80) with a mean Wr of 106 and 100, 
respectively. 

Walleye: The mean gill net CPUE of stock length walleye during 2005 
was 18 (Table 1) and within the objective range (≥ 10 stock length fish/net night) 
for walleye in Enemy Swim Lake. Dating back to 1999 walleye abundance in 
Enemy Swim Lake based on gill net CPUE has ranged from 11.0 to 19.8 stock 
length walleye/net night with an average of 14.6 (Table 2; Table 3).  The gill net 
CPUE of stock length walleye during 2005 indicated moderate-high density.   

Walleye captured in gill nets during 2005 ranged in length from 180 to 610 
mm (Figure 7). The PSD of walleye captured in gill nets during 2005 was 12 and 
the RSD-P was 6 (Table 1; Table 3; Figure 7). The 2005 PSD of 12 was below 
the objective PSD range (40 – 60). The RSD-P of 6 for walleye in 2005 was 
within the objective range of 5 – 10 indicating a desired proportion of preferred 
length (≥ 508 mm) walleye in the population. Of the walleye captured few were 
within the quality (380 mm) and preferred (508 mm) length groups sought by 
most anglers. Approximately 20 percent of the walleye captured in gill nets were 
above the 356 mm (14 inch) minimum length restriction enforced on Enemy 
Swim Lake (Figure 7). 

During the 2005 survey a total of 8 year classes of walleye were 
represented in the catch (Table 11; Table 13).  Based on the 2005 survey, all of 
the stockings from the past 10 years were represented in the walleye catch, 
which occurred in 1996, 1999, 2000 and 2002 (Table 13).  Natural reproduction 
by walleye in Enemy Swim Lake was likely successful during most of the past 10 
years. Natural reproduction was also likely during stocked years but the extent of 
its success was unknown due to the confounding of the catch with stocked 
walleye. Strong 2001 and 2002 year classes dominated the walleye population 
in Enemy Swim Lake at the time of the 2005 survey. 

Fall night electrofishing CPUE of young-of-year walleye has ranged from 
1.0 to 24.0 with a mean of 14.5 (Table 2).  Typically in northeastern SD lakes a 
fall electrofishing CPUE of ≥75 would indicate a sufficiently sized year class at 
the time of sampling and in such cases no walleye would be stocked the 
following year to reduce the likelihood of slowed growth due to overpopulation.  
This strategy assumes that walleye observed in fall electrofishing samples would 
survive over-winter and develop a sustaining year class.  However, Ermer et al. 
(2005) reported that a fall night electrofishing CPUE near 20 was high enough to 
maintain moderate to moderate-high walleye abundance in Enemy Swim Lake 
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and likely indicated a strong year class. Subsquently, the 2005 fall night 
electrofishing CPUE of 8.7 fish/hour indicated a low recruitment year and 57,791 
walleye fall large fingerlings were stocked.  The success of the 2005 walleye 
stocking will be assessed in 2006.  Based on the history of year classes in 
Enemy Swim Lake it is likely that frequent stockings to maintain the walleye 
population are needed. Ermer et al. (2005) suggested stocking of larger fall 
fingerling walleye was successfully maintaining the walleye population near 
moderate density in Enemy Swim Lake. 

Growth of walleye was similar in 2003 and 2004 (Table 4; Table 5).  
Generally, growth of walleye in Enemy Swim Lake has been near the regional 
and statewide average with walleye achieving quality length (380 mm) between 
age-3 and age-4. During the 2005 survey growth was moderate for walleye in 
Enemy Swim Lake (Table 11) and similar to previous years.  Condition of stock 
length walleye captured in gill nets in 2005 was 85 and above the objective range 
of 80. Overall, walleye growth during 2005 was indicative of moderate growth, 
with fair condition and apparently sufficient availability of food. 

Yellow Perch: The mean gill net CPUE of stock length (200 mm) yellow 
perch in 2005 was 18.0 and within the objective range (≥ 15 fish/net night) for 
perch in Enemy Swim Lake (Tables 1 – 3).  Since 1999 the gill net CPUE of 
stock length yellow perch has fluctuated with a low of 18.0 (2005) and a high of 
61.2 (2001) (Table 2; Table 3). Overall, the yellow perch population in Enemy 
Swim Lake is classified as moderate density. During 2005, the abundance of 
yellow perch in Enemy Swim Lake was the lowest observed from 1999 through 
2005. 

During 2005, yellow perch ranged in total length from 80 to 280 mm 
(Figure 8), had a PSD of 35, and an RSD-P of 12 (Tables 1 – 3; Figure 8).  
Yellow perch commonly obtain 90 mm at age-1 and 150 mm at age-2.  
Inspection of the length frequency histogram indicates a strong year class of 
yellow perch in 2004 (Figure 8) given the presence of a cohort of fish near 90 
mm total length during the survey. Age-1 yellow perch had not likely fully 
recruited to the sampling gear at the time of the 2005 survey.  Overall, a wide 
range of yellow perch lengths were present in Enemy Swim Lake from various 
year classes. A relatively weak 2003 year class of yellow perch likely resulted in 
the lower than average CPUE in 2005. The condition of yellow perch in Enemy 
Swim Lake was within the objective (≥ 80) with a mean Wr of 94.   
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Other Species 

Black bullhead: The mean frame net CPUE of stock length black bullhead 
during 2005 was 2.6 (Table 1) and within the objective range (≤ 100) for black 
bullhead in Enemy Swim Lake (Table 3).  Dating back to 1999, black bullhead 
abundance in Enemy Swim Lake based on mean frame net CPUE has been 
considered low density and the CPUE has generally not exceeded 5 stock length 
fish/net night (Table 2; Table 3). Black bullhead do not likely impose any direct 
negative impact on sport fish in Enemy Swim Lake due to the low abundance. 

Black bullhead captured in frame nets during 2005 suggested the 
presence of a couple weak recent year classes, with the majority of the 
population made up of older fish ranging in total length from 330 to 390 mm 
(Figure 2). The PSD of black bullhead captured in frame nets during 2005 was 
98 and the RSD-P was 95 (Table 1; Table 3; Figure 2).  Based on the 2003 – 
2005 length frequency histogram (Figure 2), recruitment of black bullhead has 
been low. Apparently, conditions have not been favorable for black bullhead 
reproduction during recent years in Enemy Swim Lake based on the low 
abundance of small fish and the high proportion of larger preferred length (300 
mm) fish in the population. A moderate abundance of numerous predatory fish 
likely helps to maintain the black bullhead population in Enemy Swim Lake.  The 
condition of black bullhead in Enemy Swim Lake during 2005 was above the 
objective of 80 with a mean Wr of 88 (Table 1; Table 3). 

Northern Pike: The CPUE of stock length northern pike in Enemy Swim 
Lake during 2005 was 1.2 for gill nets (Table 1).  Northern pike typically are not 
sampled consistently using standard lake survey methods; however, northern 
pike in Enemy Swim Lake have generally been considered moderate density with 
a 1999 – 2000 mean CPUE of stock length fish of 2.1 for gill nets (Table 1; Table 
2). Northern pike were collected from Enemy Swim Lake that ranged in length 
from 340 to 760 mm. The PSD was 71 and the RSD-P was 14 for northern pike 
captured in gill nets (Table 1).  No growth information was available; however, 
the moderate abundance of yellow perch, bluegill, crappies, and other prey fish 
would likely provide ample prey for northern pike.  In addition, the condition of 
northern pike was within the objective range with a mean Wr of 88 for pike 
captured in gill nets.  Overall, it appears that Enemy Swim Lake contains 
sufficient food availability for acceptable northern pike condition. 

Other: Pumpkinseed, rock bass, white bass and white sucker were other 
fish species captured during the 2005 survey; however, the contribution of these 
fish species was considered moderate or low density (Table 1, Table 2).  The 
contribution of species other than black crappie, bluegill, largemouth bass, 
smallmouth bass, walleye, northern pike and yellow perch to the fishery at the 
time of this survey was likely minimal. 
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Summary 

Enemy Swim Lake is managed as a black crappie, bluegill, largemouth 
bass, smallmouth bass, walleye and yellow perch fishery.  In addition, black 
bullhead are monitored closely to assess abundance.  During 2005, black 
bullhead abundance was within the objective range for frame net CPUE (≤ 100 
stock length fish/net night).  In fact, black bullhead mean frame net CPUE of 
stock length fish has historically been maintained in the low density range.  The 
low abundance of black bullhead accompanied by the large size structure likely 
indicates that predation by species such as walleye, northern pike, largemouth 
bass, and smallmouth bass coupled with poor natural reproduction is keeping the 
bullhead population abundance within the objective range.  Commercial harvest 
of black bullhead is not needed at the present time, but should be encouraged if 
the abundance of black bullhead in Enemy Swim Lake increases above the 
objective range to minimize the impact of high bullhead abundance on sport fish 
in Enemy Swim Lake. Based on the 2005 survey black bullhead are not likely 
having any negative impact on the sport fishery. 

The mean frame net CPUE of stock length black crappie during 2005 was 
below the objective range (≥ 5) for black crappie in Enemy Swim Lake.  Dating 
back to 1999 black crappie abundance in Enemy Swim Lake has been 
considered low to moderate density.  The abundance of black crappie in 2005 
was below the 1999 – 2005 average and the lowest abundance observed since 
1999. A low number of age-1 crappie were collected in 2005 indicating a poor 
2004 year class. At the time of this survey, the crappie population in Enemy 
Swim Lake was dominated by quality (≥ 200 mm) length fish. Poor recruitment 
has resulted in a crappie population that is comprised of few large year classes.  
Therefore, the crappie sport fishery in Enemy Swim Lake is largely dependent on 
year-to-year success of crappie recruitment and single large year classes entirely 
supporting the fishery are common. Patterns in crappie recruitment such as 
observed historically on Enemy Swim Lake are a common occurrence in crappie 
populations, which are known to be cyclical.  Interspecies competition for similar 
resources such as habitat and food may contribute to the low abundance of 
crappie in Enemy Swim Lake. 

The mean frame net CPUE of stock length bluegill during 2005 was within 
the objective (≥ 25) for bluegill in Enemy Swim Lake. Dating back to 1999, 
bluegill abundance in Enemy Swim Lake has been considered moderate-high 
density. Inspection of the length frequency suggests that the bluegill population 
in Enemy Swim Lake has all sized bluegill, but is currently dominated by one 
particularly strong year class with a total length near 90 mm (3.5 inches).  Enemy 
Swim Lake provides arguably the best habitat and conditions for sustaining a 
moderate density bluegill population of any lake in northeastern South Dakota.  
There are likely no critical limiting factors for the bluegill population in Enemy 
Swim Lake besides harvest by anglers.  Sufficient predator abundance will likely 
limit the potential of over population of bluegill and decreased growth.  In 
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addition, the 10 fish daily limit likely aides in equitable distribution and in 
preserving year classes. The condition of bluegill in Enemy Swim Lake during 
2005 was within the objective range (≥ 80). 

Black bass including largemouth bass and smallmouth bass are present in 
Enemy Swim Lake. The mean spring and fall night electrofishing CPUE of 
largemouth bass and smallmouth bass was above the objective (≥30 fish/hour) 
for each species. The abundance of black bass in Enemy Swim Lake has 
generally been considered moderate-high density.  The size structure of 
largemouth bass and smallmouth bass in Enemy Swim Lake were near the 
objective ranges. Roughly 68% and 10% of the largemouth bass and 
smallmouth bass captured during electrofishing were within the 12 to 18 inch 
protected slot length, respectively.  However, no largemouth bass or smallmouth 
bass were captured above the 457 mm (18 inch) upper slot length.  It is thought 
that fall night electrofishing often is not consistent in capturing larger smallmouth 
bass (Ermer et al. 2005). Growth and condition of smallmouth bass were within 
objective ranges. 

During 2005, the abundance of stock length (130 mm) yellow perch in 
Enemy Swim Lake, based on mean gill net CPUE, indicated that the yellow perch 
population was moderate density and within the objective range of ≥15 stock 
length fish/net. The fluctuating abundance of yellow perch in Enemy Swim Lake 
is likely due to differential sampling success from year to year using standard 
lake survey gear, and due to variable reproductive success among years.  Based 
on the 2005 fish population assessment the 2003 year class of yellow perch was 
weak but the 2004 year class was strong. 

The abundance of stock length (250 mm) walleye in Enemy Swim Lake 
based on mean gill net CPUE was indicative of a moderate density population 
and was within the objective range of ≥ 10 stock length fish/net. In fact, the 2005 
estimated abundance for stock length walleye was above the 1999 – 2005 
average. The PSD of 12 for walleye in Enemy Swim Lake during 2005 was far 
below the objective of 40 – 60. Walleye in Enemy Swim Lake grow similarly to 
other waters in northeastern South Dakota achieving 380 mm (quality length; 15
inches) in about four years and the condition of walleye in the lake meets the 
objective range (Wr ≥ 80). Roughly 20 percent of the walleye collected from 
Enemy Swim Lake during the 2005 survey were above the 356 mm (14-inch) 
minimum length restriction and available for angler harvest.  Abundance of 
young-of-the-year walleye based on fall night electrofishing indicated poor natural 
reproduction during 2005 and walleye were stocked in the fall.  The success of 
the 2005 fall walleye stocking will not be known until 2006.  Overall, Enemy Swim 
Lake has historically provided anglers with good walleye fishing with a wide 
range of fish lengths and the opportunity to capture quality (≥ 380 mm) and 
preferred length (≥ 508 mm) fish.  
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Management Recommendations 

1) Conduct fish population assessment surveys on an annual basis (next survey 
scheduled in summer 2006) to monitor fish abundance, fish population size 
structures, fish growth, and stocking success. 

2) Conduct spring night electrofishing on a biennial basis to monitor the 
largemouth bass population. 

3) Conduct fall night electrofishing on an annual basis to monitor walleye young-of
the-year abundance and to assess the smallmouth bass population. 

4) Collect otoliths from black crappie and bluegill to assess the age structure of the 
population. 

5) Stock walleye large fingerlings on a biennial basis to maintain consistent year 
classes only if the fall night electrofishing CPUE of young-of-the-year walleye 
falls below 20 fish/hour.  Monitor water levels and winterkill events to assess 
stocking strategies. 

6) Encourage commercial harvest of black bullhead to limit abundance if the 
abundance exceeds the management objective.  At the time of this survey, the 
abundance of black bullhead in Enemy Swim Lake did not necessitate the need 
for commercial harvest. 
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Survey Year 
Species 

Abundance Stock Density Indices Condition 
CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2003 
Gill nets 

BLB 0.2 0.3 100 --- 100 --- 82 ---
BLC 8.5 2.7 75 10 31 11 100 < 1 
BLG 16.2 7.0 65 8 2 2 102 1 
COC 0.2 0.3 100 --- 100 --- 81 ---
NOP 2.0 1.3 33 26 8 15 87 3 
RKB 23.8 23.2 82 5 22 5 101 < 1 
SMB 6.0 3.5 53 14 22 12 88 < 1 
WAE 14.5 3.4 52 9 6 4 82 0 
WHB 0.5 0.7 100 0 100 0 91 1 
WHS 3.5 1.1 90 10 86 13 102 3 
YEP 20.7 8.0 48 8 3 3 89 < 1 

  Frame nets 
BLB 4.4 1.5 79 7 77 7 103 4 
BLC 5.9 1.0 87 4 24 6 100 1 
BLG 63.1 9.3 72 2 13 1 104 2 
NOP 0.4 0.2 75 25 25 31 84 6 
PUS 1.4 0.7 73 13 9 9 105 < 1 
RKB 17.6 4.6 71 4 24 4 97 1 
SMB 4.1 0.9 34 6 7 5 90 1 
WAE 0.2 0.1 50 50 0 --- 90 13 
WHB 0.1 0.1 100 0 100 0 93 6 
WHS < 0.1 0.1 100 --- 100 --- 97 ---
YEP 1.4 1.2 13 10 0 --- 80 < 1 

  Electrofishing
 LMB 1 181.9 63.1 37 5 3 2 110 3
SMB 2 152.1 70.3 34 7 9 4 91 1
WAE 2,3 24.0 2.0 --- --- --- --- --- ---

1 spring night electrofishing.
2 fall night electrofishing.
3 age-0 fish only. 

Table 1. Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in experimental gill net sets, frame net 
sets, or night electrofishing in Enemy Swim Lake, 2003 - 2005. 
Confidence intervals include 80 percent (± CI-80) or 90 percent (± CI
90). 
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Table 1 continued.	 Mean catch rate (CPUE; Catch/net night) of stock length 
fish, mean relative weight (Wr) of stock length fish, 
proportional stock density (PSD) and relative stock density of 
preferred length fish (RSD-P) of various fish species 
captured in experimental gill net sets or frame net sets in 
Enemy Swim Lake, 2003 - 2005.  Confidence intervals 
include 80 percent (± CI-80) or 90 percent (± CI-90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2004 
Gill nets 

BLB 0.3 0.3 50 50 50 50 100 7 
BLC 15.8 3.7 99 1 57 8 103 1 
BLG 19.7 8.7 93 4 37 8 119 < 1 
COC 0.3 0.3 100 0 100 0 81 32 
NOP 2.8 1.3 76 9 12 14 81 3 
RKB 4.5 4.3 93 7 22 14 106 1 
SMB 3.5 2.6 71 18 29 17 93 3 
WAE 11.0 3.3 27 9 3 4 84 1 
WHB 0.5 0.5 100 0 100 0 98 11 
WHS 3.7 1.6 95 5 91 9 102 2 
YEP 19.2 7.4 57 8 12 5 96 < 1 

  Frame nets 
BLB 2.8 0.8 98 2 97 3 91 < 1 
BLC 1.5 0.6 97 3 31 14 107 3 
BLG 39.7 12.8 47 2 16 1 130 1 
COC < 0.1 0.1 100 --- 100 --- 103 --- 
NOP 0.4 0.2 100 0 0 --- 82 2 
PUS 0.9 0.5 32 17 14 13 102 12 
RKB 11.0 3.0 65 5 19 4 110 1 
SMB 1.9 0.5 35 12 4 5 97 3 
WAE 0.4 0.2 67 31 11 21 84 4 
WHB 0.1 0.2 100 0 100 0 93 5 
WHS 0.1 0.1 100 0 100 0 102 42 
YEP 0.5 0.5 0 --- 0 --- 91 3 

  Electrofishing
 LMB 1 131.5 28.2 63 6 9 4 105 1 
SMB 2 148.5 72.7 34 7 13 5 97 1 
WAE 2, 3 1.0 1.3 --- --- --- --- --- --- 

1 spring night electrofishing.
2 fall night electrofishing.
3 age-0 fish only. 
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Table 1 continued.	 Mean catch rate (CPUE; Catch/net night) of stock length 
fish, mean relative weight (Wr) of stock length fish, 
proportional stock density (PSD) and relative stock density of 
preferred length fish (RSD-P) of various fish species 
captured in experimental gill net sets or frame net sets in 
Enemy Swim Lake, 2003 - 2005.  Confidence intervals 
include 80 percent (± CI-80) or 90 percent (± CI-90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2005 
Gill nets 

BLC 4.2 2.2 96 4 92 8 98 2 
BLG 12.5 5.2 61 10 49 10 112 1 
NOP 1.2 0.7 71 29 14 28 88 3 
RKB 1.8 1.9 73 25 18 22 102 2 
SMB 5.0 2.8 30 14 13 11 97 5 
WAE 18.2 4.2 12 5 6 3 85 < 1 
WHS 3.0 1.1 100 0 94 6 98 2 
YEP 18.0 6.7 35 8 12 5 94 < 1 

  Frame nets 
BLB 2.6 0.6 98 2 95 5 88 2 
BLC 1.0 0.3 84 13 84 13 110 3 
BLG 51.3 18.6 18 2 14 2 116 2 
NOP 0.4 0.2 67 31 0 0 73 6 
PUS 3.1 2.9 1 3 0 0 95 2 
RKB 9.6 1.9 59 6 16 4 106 2 
SMB 2.1 0.7 24 10 10 7 98 2 
WAE 0.2 0.1 50 50 25 59 83 23 
WHB 0.1 0.1 100 0 100 0 89 --- 
WHS 0.1 0.1 100 0 100 0 88 --- 
YEP 2.3 1.9 4 4 0 0 82 < 1 

  Electrofishing
 LMB 1 84.4 29.9 80 7 5 4 106 1 
SMB 2 50.7 27.3 33 11 14 8 100 2 
WAE 2, 3 8.7 5.2 --- --- --- --- --- --- 

1 spring night electrofishing.
2 fall night electrofishing.
3 age-0 fish only. 
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Table 2. 	Historic mean catch rate (CPUE; Catch/net night) of stock length fish for 
various fish species captured in experimental gill net sets, frame net 
sets, or electrofishing in Enemy Swim Lake, 1999 - 2005. 

CPUE 
Species 1999 2000 2001 2002 2003 2004 2005 Mean 

Gill nets 
BLB 1.8 1.7 1.3 1.3 0.2 0.3 0.0 0.9 
BLC 2.3 5.7 3.8 1.8 8.5 15.8 4.2 6.0 
BLG 2.8 2.7 7.5 5.7 16.2 19.7 12.5 9.6 
COC 0.0 0.2 0.0 0.7 0.2 0.3 0.0 0.2 
NOP 2.2 2.3 1.8 2.2 2.0 2.8 1.2 2.1 
PUS 0.0 0.0 0.3 0.2 0.0 0.0 0.0 0.1 
RKB 8.3 8.5 1.5 2.8 23.8 4.5 1.8 7.3 
SMB 10.5 7.2 4.2 2.2 6.0 3.5 5.0 5.5 
SPS 1 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 
WAE 13.7 19.8 11.0 14.0 14.5 11.0 18.2 14.6 
WHB 0.5 0.8 0.5 3.7 0.5 0.5 0.0 0.9 
WHS 3.3 4.0 4.7 0.0 3.5 3.7 3.0 3.2 
YEP 52.5 52.2 61.2 38.3 20.7 19.2 18.0 37.4 

  Frame nets 
BLB 7.2 2.9 5.4 3.5 4.4 2.8 2.6 4.1 
BLC 1.3 2.2 3.4 3.4 5.9 1.5 1.0 2.7 
BLG 41.4 44.9 54.0 85.7 63.1 39.7 51.3 54.3 
COC 0.2 0.3 0.0 0.0 0.0 0.04 0.0 0.1 
LMB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
NOP 0.4 0.2 0.8 0.7 0.4 0.4 0.4 0.5 
PUS 0.8 1.7 4.0 2.9 1.4 0.9 3.1 2.1 
RKB 10.1 10.6 15.2 17.6 17.6 11.0 9.6 13.1 
SMB 1.9 0.8 3.7 4.2 4.1 1.9 2.1 2.7 
WAE 0.0 0.1 0.4 0.6 0.2 0.4 0.2 0.3 
WHB 0.2 0.1 0.2 0.1 0.1 0.1 0.1 0.1 
WHS 0.1 0.1 0.0 0.2 0.04 0.1 0.1 0.1 
YEP 0.7 1.5 3.0 3.1 1.4 0.5 2.3 1.8 

  Electrofishing
 LMB 2 30.6 --- --- 164.1 181.9 131.5 84.4 118.5 
SMB 3 131.5 86.0 10.0 --- 152.1 148.5 50.7 96.5 
WAE 3, 4 22.6 15.3 15.5 --- 24.0 1.0 8.7 14.5 

1 all fish sizes. 
2 spring night electrofishing.
3 fall night electrofishing.
4 age-0 fish only. 
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Species 1999 2000 2001 2002 2003 2004 2005 Average Objective 
Frame nets 

BLB 
CPUE 7 3 5 4 4 3 3 4 ≤ 100 
PSD 100 100 99 99 79 98 98 96 ---
RSD-P 68 89 88 96 77 97 95 87 ---
Wr 87 93 91 89 103 91 88 92 ≥ 80 

BLC
 CPUE 1 2 3 3 6 2 1 3 ≥ 5 
PSD 100 96 99 89 87 97 84 93 30 – 60 
RSD-P 75 89 50 65 24 31 84 60 5 – 10 
Wr 97 101 107 99 100 107 110 103 ≥ 80 

BLG 
CPUE 41 45 54 86 63 40 51 54 ≥ 25 
PSD 93 88 58 35 72 47 18 59 20 – 60 
RSD-P 26 61 26 2 13 16 14 23 5 – 20 
Wr 111 110 109 101 104 130 116 112 ≥ 80 

Gill nets 
WAE
 CPUE 14 20 11 14 15 11 18 15 ≥ 10 
PSD 13 13 30 36 52 27 12 26 40 – 60 
RSD-P 9 2 5 2 6 3 6 5 5 – 10 
Wr 83 87 85 84 82 84 85 84 ≥ 80 

YEP 
CPUE 53 52 61 38 21 19 18 37 ≥ 15 
PSD 18 39 69 68 48 57 35 48 ---
RSD-P 0 0 1 3 3 12 12 4 ---
Wr 92 93 97 95 89 96 94 94 ≥ 80 

Electrofishing 
LMB 1
 CPUE 31 --- --- 164 182 131 84 118 ≥ 30 
PSD 67 --- --- 50 37 63 80 59 40 – 70 
RSD-P 29 --- --- 7 3 9 5 11 10 – 20 
Wr 121 --- --- 110 110 105 106 110 ≥ 80 

SMB 2
 CPUE 132 86 10 --- 152 149 51 97 ≥ 30 
PSD 18 20 36 --- 34 34 33 29 40 – 70 
RSD-P 3 4 18 --- 9 13 14 10 10 – 20 
Wr --- 93 94 --- 91 97 100 95 ≥ 80 

1 spring night electrofishing.
2 fall night electrofishing. 

Table 3. 	 Mean catch rate (CPUE; catch/net night), proportional stock density 
(PSD), relative stock density of preferred length fish (RSD-P), and 
relative weight (Wr) for primary management species captured in 
experimental gill net sets, frame net sets, or electrofishing in Enemy 
Swim Lake, 1999 - 2005. 
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Year Age N 
Age 

1 2 3 4 5 6 7 8 9 10 
2002 
2001 
2000 
1999 
1998 
1997 
1996 
1994 
1993 

1 
2 
3 
4 
5 
6 
7 
9 

10 

10 
11 
21 
31 

9 
5 
8 
1 
1 

169 
140 
127 
137 
138 
136 
135 
145 
121 

---
239 
232 
218 
223 
242 
240 
233 
262 

---
---

310 
315 
310 
316 
317 
351 
377 

---
---
---

376 
363 
375 
368 
451 
458 

---
---
---
---

401 
424 
404 
530 
513 

---
---
---
---
---

452 
437 
587 
569 

--- 
--- 
--- 
--- 
--- 
--- 

457 
616 
615 

---
---
---
---
---
---
---

633 
642 

---
---
---
---
---
---
---

649 
658 

---
---
---
---
---
---
---
---

671 
Mean --- 97 139 236 328 399 454 511 563 638 654 671 
SE --- --- 5 5 10 18 28 39 53 5 5 0 

1Mean Comparison 
  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 
494 
497 
490 

---
---
---
---

--- 
--- 
--- 
--- 

---
---
---
---

---
---
---
---

--
--
--
--

1 Willis et al. 2001. 

Year Age N 
Age 

1 2 3 4 5 6 7 8 
2003 
2002 
2001 
2000 
1999 
1998 
1997 
1996 

1 
2 
3 
4 
5 
6 
7 
8 

1 
20 
17 
19 

8 
6 
4 
1 

141 
155 
139 
131 
131 
133 
134 
121 

---
235 
237 
232 
214 
225 
234 
208 

---
---

302 
309 
308 
299 
310 
291 

---
---
---

351 
360 
352 
379 
348 

---
---
---
---

390 
397 
429 
371 

---
---
---
---
---

423 
469 
403 

--- 
--- 
--- 
--- 
--- 
--- 

500 
424  

---
---
---
---
---
---
---

440
Mean --- 76 136 226 303 358 397 432 462 440 
SE --- --- 3 4 3 6 12 20 38 0 

1Mean Comparison 
  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 	
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 
494 
497 
490 

---
---
---
---

--- 
--- 
--- 
--- 

--
--
--
--

1 Willis et al. 2001. 

Table 4. Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Enemy Swim Lake, 
2003. 

Table 5. 	 Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Enemy Swim Lake, 
2004. 
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Year Age N 
Age  

1 2 3 4 5 6 7 
2003 
2002 
2001 
2000 
1999 
1998 
1997 

1 
2 
3 
4 
5 
6 
7 

1 
1 

15 
57 
55 
21 

5 

96 
98 
73 
84 
88 
85 
73 

---
162 
148 
162 
168 
154 
168 

---
---

206 
230 
249 
240 
270 

---
---
---

282 
309 
304 
326 

---
---
---
---

340 
345 
362 

---
---
---
---
---

368 
394 

--- 
---
--- 
---
--- 
---

421 
Mean --- 155 85 160 239 305 349 381 421 

SE --- --- 4 3 11 9 7 13 0 


1Mean Comparison 
  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 
Statewide 

99 
89 
80 
96 

183 
178 
180 
182 

246 
256 
266 
250 

299 
316 
325 
305 

332 
359 
356 
342 

---
---
---
---

--- 

--- 

--- 

--- 


1 Willis et al. 2001. 

Year Age N 
Age 

1 2 3 4 5 6 7 8
2004 
2003 
2002 
2001 
2000 
1999 
1998 
1997 
1996 

0 
1 
2 
3 
4 
5 
6 
7 
8 

41 
40 
92 
29 

9 
15 
15 

4 
2 

---
77 
83 
87 
82 
89 
85 
83 
71 

---
---

136 
142 
146 
147 
148 
155 
142 

---
---
---

206 
211 
210 
208 
206 
207 

---
---
---
---

257 
272 
253 
274 
250 

---
---
---
---
---

313 
303 
324 
293 

---
---
---
---
---
---

338 
375 
339 

--- 
--- 
--- 
--- 
--- 
--- 
--- 

408 
381 

---
---
---
---
---
---
---
---

407
Mean --- 247 82 145 208 261 308 350 395 407 
SE --- --- 2  2  1  5  7  12  13  0 

1Mean Comparison 
  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 	
Statewide 

98 
92 
96 
91 

180 
169 
179 
171 

241 
237 
249 
242 

291 
304 
316 
300 

---
335 
339 
333 

---
---
---
---

---
--- 
--- 
--- 

--
--
--
--

1 Willis et al. 2001. 

Table 6. 	 Mean back-calculated length (mm) at age and standard error (SE) for 
largemouth bass captured during spring night electrofishing in Enemy 
Swim Lake, 2004. 

Table 7. 	 Mean back-calculated length (mm) at age and standard error (SE) for 
smallmouth bass captured during fall night electrofishing in Enemy 
Swim Lake, 2004. 
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Year N  1  2  3  
Age 
4 5 6 7 8 

2004 951 --- --- 106 115 170 199 170 261

2002 2,056 --- 92 141 145 212 229 --- --

2001 1,297 --- 112 155 197 211 219 228 228


Year N  
Age 

1 2 3 4 5 6 7 8 9
2005 101 --- 140 191 285 335 356 404 --- --
2004 155 107 162 212 282 344 369 424 --- --
2003 219 192 174 235 281 327 366 399 390 --
2002 198 131 180 252 301 353 386 401 --- 493
1999 22 182 237 322 369 421 --- --- --- --

Year N  
Age 

1 2 3 4 5 6 7 8
2005 119 161 210 263 322 346 375 410 --
2004 206 121 189 252 298 337 359 425 426
2003 354 148 212 268 306 340 391 --- --
2001 25 163 184 223 --- 334 383 --- --
2000 171 161 217 271 328 373 368 --- --
1999 419 169 221 282 341 417 --- --- --

Table 8. Weighted mean length at capture (mm) for bluegill captured in frame 
nets in Enemy Swim Lake, 1999 – 2004. Note: sampling was 
conducted at approximately the same time during each year allowing 
comparisons among years to monitor growth trends. 

Table 9. 	 Weighted mean length at capture (mm) for largemouth bass captured 
during spring night electrofishing in Enemy Swim Lake, 1999 – 2004.  
Note: sampling was conducted at approximately the same time during 
each year allowing comparisons among years to monitor growth 
trends. 

 

 

 

 

Table 10. Weighted mean length at capture (mm) for smallmouth bass captured 
during fall night electrofishing in Enemy Swim Lake, 1999 – 2004.  
Note: sampling was conducted at approximately the same time during 
each year allowing comparisons among years to monitor growth 
trends. 
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Year N 
Age 

1 2 3 4 5 6 7 8 9 10
2005 114 190 261 313 341 379 452 --- 576 564 460
2004 76 154 256 315 359 392 429 506 440 --- --
2003 97 202 271 330 387 413 464 464 --- 657 680
2002 91 196 270 337 373 400 416 --- 665 --- --
2001 78 192 260 333 364 411 634 644 --- --- --
2000 131 195 284 320 358 382 550 585 --- --- --
1999 84 195 264 323 360 490 590 644 671 --- 699

Year Species Size Number 


1996 WAE small fingerling 246,520 

1999 WAE small fingerling 158,300 

2000 WAE small fingerling 439,450 

2002 WAE juvenile 2,971 


large fingerling 9,388 

2005 WAE large fingerling 57,791 


Table 11. Weighted mean length at capture (mm) for walleye captured in 
experimental gill net sets in Enemy Swim Lake, 1999 – 2004.  Note: 
sampling was conducted at approximately the same time during each 
year allowing comparisons among years to monitor growth trends.   

 
  

  

 

Table 12. Stocking history (10-year) including size and number for fishes 
stocked into Enemy Swim Lake, 1996 - 2005. 

Table 13. 	 Numbers of walleye sampled (n) by year class and associated 
stocking history (Number stocked x 1,000) for walleye captured in 
Enemy Swim Lake, 1999 - 2004. 

Year Class 
Survey Year 2004 2003 2002 2001 2000 1999 1998 1997 1996
 2005 2 9 48 39 7 3 3 2
 2004 --- 1 20 17 19 8 6 4 1
 2003 --- --- 10 11 21 31 9 5 8
 2002 --- --- --- 8 10 33 6 17 16
 2001 --- --- --- --- 9 16 8 24 18
 2000 --- --- --- --- --- 12 1 39 73
 1999 --- --- --- --- --- --- 1 6 62 
Number stocked 
fry 

  small fingerling 439 158 247
  large fingerling 12 
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Figure 2. Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for black bullhead captured in frame net sets in Enemy Swim 
Lake, 2003 – 2005. 
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Figure 3. Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for black crappie captured in frame net sets in Enemy Swim 
Lake, 2003 – 2005. 
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Figure 4. Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for bluegill captured in frame net sets in Enemy Swim Lake, 
2003 – 2005. 
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Figure 5. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for largemouth bass captured during spring night 
electrofishing in Enemy Swim Lake, 2003 – 2005. 
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Figure 6. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for smallmouth bass captured during fall night electrofishing in 
Enemy Swim Lake, 2003 – 2005. 
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Figure 7. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for walleye captured in gill net sets in Enemy Swim Lake, 
2003 – 2005. 
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Figure 8. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for yellow perch captured in gill net sets in Enemy Swim Lake, 
2003 – 2005. 

186	 Enemy Swim Lake 



Lynn (South-Lynn) Lake 


Site Description 


Location 
  Water designation number (WDN) 22-0010-00 

  Legal description T121N-R57W-Sec.6; T122N-R57W-Sec.31 

County (ies) Day 


  Location from nearest town six miles west and three miles south of Roslyn, SD 


Survey Dates and Netting Information 
  Dates of current survey 	 May 20, September 10 – 12, 2002 


September 9 – 11, 2003  

September 7 – 9, 2004  

September 7 – 9, 2005 


  Date of most recent survey none available 

Gill net sets (n) 6 


  Frame net sets (n) 0 

  Fall electrofishing (min) 62 (2005)


Morphometry (Figure 1)
  Watershed area (acres) unknown

  Surface area (acres) 1,390

 Maximum depth (ft) ≈25

  Mean depth (ft) unknown


Ownership and Public Access 
Lynn Lake is a non-meandered lake managed by the SDGFP.  A single access site is located on the 
west shoreline and is a private fee access (Figure 1).  Lands adjacent to Lynn Lake are generally 
under private ownership. 

Watershed and Land Use 
The Lynn Lake watershed is comprised of a mix of pasture or grassland, cropland, and woodland. 

Water Level Observations 
Water levels in Lynn Lake increased during the late 1990’s and have provided sufficient habitat to 
maintain a sport fishery.  No recent lake survey had been conducted on Lynn Lake prior to 2002. The 
trophic state of Lynn Lake is eutrophic. 

Aquatic Vegetation and Exotics 
Emergent and submergent vegetation are present in Lynn Lake; however, no aquatic vegetation 
survey has been conducted.  No un-naturalized exotic vegetation or wildlife was reported during this 
survey. 

Fish Management Information 
  Primary species black crappie, muskellunge, walleye, yellow perch 

  Other species black bullhead, bluegill, northern pike 

  Management classification warm-water semi-permanent 

  Fish Consumption Advisories none 
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Figure 1. Lynn Lake Complex location map. 
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Management Objectives 

5) Maintain a mean gill net CPUE of stock length walleye ≥ 10, a PSD of 40 – 
60, an RSD-P of 5 – 10, and a mean Wr > 80. 

6) Maintain a mean gill net CPUE of stock length yellow perch ≥ 15 and a 
mean Wr > 80. 

7) Maintain a mean frame net CPUE of stock length bullhead ≤ 100, a mean 
Wr > 80, and encourage commercial harvest during periods of high 
abundance. 

8) Monitor water levels and winterkill events. 

Results and Discussion 

Lynn Lake is a large, semi-permanent lake situated in the Coteau des 
Prairie, a plateau formed by glacier action in northeast South Dakota.  Water 
levels in Lynn Lake increased during the late 1990’s and have provided sufficient 
habitat to maintain a sport fishery. Currently Lynn Lake is primarily managed as 
a black crappie, muskellunge, walleye and yellow perch fishery. Overall, Lynn 
Lake supports as many as six species of fish that contribute to the fishery.  

Primary Species 

Black crappie: Spring frame netting has been conducted during early May 
in Lynn Lake since 2003 as part of a research project.  Consequently, spring 
frame netting is one of the best methods to monitor black crappie populations.  
During 2005, the mean spring frame net CPUE of stock length black crappie was 
6.8 (Table 1). The mean spring frame net CPUE of stock length (130 mm) black 
crappie in Lynn Lake has ranged from 5.5 to 10.7 with a mean of 7.7.  Thus, the 
2005 CPUE was the second highest relative abundance observed since 2003 
and above the 2003 – 2005 average. The abundance of black crappie in Lynn 
Lake has generally considered moderate-low density (Table 2; Table 3).   

Black crappie captured in frame nets during 2005 ranged in total length 
from 150 to 390 mm (Figure 3).  The PSD and RSD-P of black crappie captured 
in frame nets during 2005 was 91 and 89, respectively (Table 1; Table 3; Figure 
3). The size structure of black crappie in Lynn Lake, based on the PSD and 
RSD-P, was dominated by larger quality (≥ 200 mm) and preferred length (≥ 250 
mm) fish. Recruitment patterns of black crappie in Lynn Lake have been 
sporadic. Although no growth information was available for black crappie in Lynn 
Lake in 2005, crappies have typically attained 83 mm and 147 mm in length 
based on average statewide growth at age-1 and age-2, respectively.  Based on 
the length frequency, (Figure 3) the last significant contribution of a new year 
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class occurred in 2003. In addition, a minimum of three year classes were 
represented in the frame net catch based on inspection of the length frequency 
histogram (Figure 3). The condition of black crappie in Lynn Lake during 2005 
was above the objective of 80 with a mean Wr of 113 (Table 1; Table 3).  There 
was no apparent change in black crappie condition as length increased.   

Overall, the black crappie population in Lynn Lake likely provides anglers 
good opportunity to capture larger crappies and the catch rates are likely modest 
given the moderate-low density of crappie in the lake.  Catch rates will likely 
decline in future years as the large year classes from the early 2000’s succumb 
to angler and natural mortality given the indication that minimal replacement year 
classes have been formed during the past three years. 

Muskellunge: Lynn Lake is one of only two lakes in northeastern SD 
managed for muskellunge. It has been stocked biennially since their introduction 
in 2001. Sampling gear utilized during standard lake surveys is not conducive to 
the capture of muskellunge. Spring frame netting prior to spawning is the ideal 
time to sample muskellunge. The spring frame netting that has been conducted 
in Lynn Lake since 2003 usually occurs in mid-May and after the muskellunge 
spawn; however, the spring frame netting is the best indicator into muskellunge 
population trends available. The spring frame net CPUE of stock length 
muskellunge in Lynn Lake during 2005 was < 0.1 (Table 1).  Muskellunge 
abundance in Lynn Lake, as with most muskellunge populations, is likely low 
density with a 2003 – 2005 average spring frame netting CPUE of 0.1 (Table 2).   

During 2005, muskellunge ranged in length from 680 to 760 mm, had a 
PSD of 20 and RSD-P of zero. The 2005 survey marked the first time that 
muskellunge of quality length (≥ 760 mm) were captured. A 40-inch (1,016 mm) 
statewide minimum length regulation protects muskellunge from harvest and no 
muskellunge were collected from Lynn Lake during 2005 that were of a length 
available to angler harvest. The Webster Fisheries Office had received calls 
from area anglers who had indicated that muskellunge were being caught from 
Lynn Lake that were around 30 inches (762 mm) total length.  Muskellunge in 
Lynn Lake are likely to provide anglers an additional unique opportunity for 
incidental catch as well as opportunity for anglers targeting muskellunge. 

Walleye: The mean gill net CPUE of stock length walleye during 2005 
was 37 (Table 1) and above the objective range (≥ 10 stock length fish/net night) 
for walleye in Lynn Lake.  Dating back to 2002 walleye abundance in Lynn Lake 
based on gill net CPUE has ranged from 37.3 to 51.8 stock length walleye/net 
night with an average of 45.1 (Table 2; Table 3).  The gill net CPUE of stock 
length walleye during 2005 indicated a high density.   

Walleye captured in gill nets during 2005 ranged in length from 190 to 550 
mm (Figure 6). The PSD of walleye captured in gill nets during 2005 was 97 and 
the RSD-P was 9 (Table 1; Table 3; Figure 6). The 2005 PSD of 97 was above 
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the objective PSD range (40 – 60). The RSD-P of 9 for walleye in 2005 was 
within the objective range of 5 – 10 indicating a desired proportion of preferred 
length (≥ 508 mm) walleye in the population. Of the walleye captured most were 
within the quality (380 mm) and preferred (508 mm) length groups sought by 
most anglers. Approximately 72 percent of the walleye captured in gill nets were 
above the 406 mm (16 inch) minimum length restriction enforced on Lynn Lake 
(Figure 6). 

During the 2005 survey a total of 5 year classes of walleye were 
represented in the catch (Table 6; Table 8).  Based on the 2005 survey, all but 
the 1998 stocking were represented in the walleye catch, which occurred in 1999 
through 2002 (Table 8). Natural reproduction by walleye in Lynn Lake was likely 
successful during some years; however, no marking studies have been 
conducted on Lynn Lake to verify the contribution of stocked walleye.  Strong 
2000 and 2002 stocked year classes followed by a strong naturally produced 
2003 year class dominated the walleye population in Lynn Lake at the time of the 
2005 survey. Apparently, the recruitment of walleye in 2004 was negligible 
because no age-1 walleye were captured during the 2005 survey. 

Night electrofishing for young-of-year walleye was conducted during fall 
2005 for the first time and yielded a CPUE of 8.7 (Table 1; Table 2).  Typically in 
northeastern SD lakes a fall electrofishing CPUE of ≥75 would indicate a 
sufficiently sized year class at the time of sampling and in such cases no walleye 
would be stocked the following year to reduce the likelihood of slowed growth 
due to overpopulation.  This strategy assumes that walleye observed in fall 
electrofishing samples would survive over-winter and develop a sustaining year 
class. Subsequently, the 2005 fall night electrofishing CPUE of 8.7 fish/hour 
indicated a low recruitment year.  Based on the history of year classes in Lynn 
Lake it is likely that biennial stockings to maintain the walleye population are 
needed. 

Growth of walleye was similar in 2003 and 2004 (Table 4; Table 5).  
Generally, growth of walleye in Lynn Lake has been faster than the regional and 
statewide average with walleye achieving quality length (380 mm) between age-2 
and age-3. During the 2005 survey growth was exceptional for walleye in Lynn 
Lake (Table 6) and similar to previous years.  Condition of stock length walleye 
captured in gill nets in 2005 was 95 and above the objective range of 80.  
Overall, walleye growth during 2005 was indicative of fast growth, with good 
condition and sufficient availability of food. 

The abundance of stock length (250 mm) walleye in Lynn Lake based on 
mean gill net CPUE was indicative of a high density population and was above 
the objective range of ≥ 10 stock length fish/net.  The PSD of 97 for walleye in 
Lynn Lake during 2005 was far above the objective range of 40 – 60.  Walleye in 
Lynn Lake grow faster than other waters in northeastern South Dakota achieving 
380 mm (quality length; 15-inches) in about three years and the condition of 
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walleye in the lake meets the objective range (Wr ≥ 80). Roughly 70 percent of 
the walleye collected from Lynn Lake during the 2005 survey were above the 406 
mm (16-inch) minimum length restriction and available for angler harvest.  
Abundance of young-of-the-year walleye based on fall night electrofishing 
indicated poor natural reproduction during 2005 and walleye fry were stocked in 
2006 prior to the printing of this report.  The success of the 2006 walleye stocking 
will not be known until fall 2006. Overall, Lynn Lake has historically provided 
anglers with good walleye fishing with a wide range of fish lengths and the 
opportunity to capture quality (≥ 380 mm) and preferred length (≥ 508 mm) fish.  

Yellow Perch: The mean gill net CPUE of stock length (200 mm) yellow 
perch in 2005 was 9.8 and near the objective range (≥ 15 fish/net night) for perch 
in Lynn Lake (Tables 1 – 3).  Since 1999 the gill net CPUE of stock length yellow 
perch has fluctuated with a low of 5.3 (2003) and a high of 24.2 (2002) (Table 2; 
Table 3). Overall, the yellow perch population in Lynn Lake is classified as 
moderate-low density. During 2005, the abundance of yellow perch in Lynn Lake 
was the second lowest observed from 2002 through 2005.   

During 2005, yellow perch ranged in total length from 90 to 360 mm 
(Figure 7), had a PSD of 100, and an RSD-P of 58 (Tables 1 – 3; Figure 7).  
Yellow perch commonly obtain 90 mm at age-1 and 150 mm at age-2.  
Inspection of the length frequency histogram indicates a new class of yellow 
perch produced in 2005 (Figure 7).  Overall, a wide range of yellow perch lengths 
were present in Lynn Lake from various year classes.  An absent 2004 year class 
of yellow perch likely resulted in the lower than average CPUE in 2005.  The 
condition of yellow perch in Lynn Lake was within the objective (≥ 80) with a 
mean Wr of 107. 

During 2005, the abundance of stock length (130 mm) yellow perch in 
Lynn Lake based on mean gill net CPUE indicated that the yellow perch 
population was moderate-low density and slightly below the objective range of 
≥15 stock length fish/net. In fact, the abundance of yellow perch has fluctuated 
since 2002.  The fluctuating abundance of yellow perch in Lynn Lake is likely due 
to differential sampling success from year to year using standard lake survey 
gear, and due to variable reproductive success among years.  Based on the 
2005 fish population assessment the 2004 year class of yellow perch was weak 
but the 2005 year class looked good at the time of sampling. 

Other Species 

Black bullhead: The mean spring frame net CPUE of stock length black 
bullhead during 2005 was 0.7 (Table 1) and within the objective range (≤ 100) for 
black bullhead in Lynn Lake (Table 3). Dating back to 1999 black bullhead 
abundance in Lynn Lake based on mean frame net CPUE of stock length fish 
has been considered low density and the CPUE has generally not exceeded 2 
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stock length fish/net night (Table 2; Table 3).  Black bullhead do not likely impose 
any direct negative impact on sport fish in Lynn Lake due to the low abundance. 

Black bullhead captured in frame nets during 2005 suggested the 
presence of a few weak year classes, with the majority of bullhead ranging in 
total length from 290 to 390 mm (Figure 2).  The PSD of black bullhead captured 
in frame nets during 2005 was 92 and the RSD-P was 87 (Table 1; Table 3; 
Figure 2). The high PSD indicated the presence of a large percentage of quality 
length (≥ 230 mm) black bullhead. Based on the 2003 – 2005 length frequency 
histogram (Figure 2), recruitment of black bullhead has been low.  Apparently, 
conditions have not been favorable for black bullhead reproduction during recent 
years in Lynn Lake based on the low abundance and the high proportion of larger 
preferred length (300 mm) fish in the population.  The high abundance of walleye 
likely helps to maintain the black bullhead population in Lynn Lake.  The 
condition of black bullhead in Lynn Lake during 2005 was above the objective of 
80 with a mean Wr of 102 (Table 1; Table 3). 

Management Recommendations 

4) Conduct fish population assessment surveys on an annual basis (next 
survey scheduled in summer 2006) to monitor fish abundance, fish 
population size structures, fish growth, and stocking success. 

5) Conduct fall night electrofishing on an annual basis to monitor walleye 
young-of-the-year abundance. 

6) Collect otoliths from black crappie to assess the age structure of the 

population. 


7) Stock walleye fry on a biennial basis to maintain consistent year classes only 
if the fall night electrofishing CPUE of young-of-the-year walleye falls below 
75 fish/hour.  Stock muskellunge fingerlings on a biennial basis.  Stock 
northern pike and yellow perch in cases of complete winterkill events to 
establish a fish population.  Monitor water levels and winterkill events to 
assess stocking strategies. 

8) Develop a spring sampling program to monitor the muskellunge population 
in Lynn Lake. 

9) Encourage commercial harvest of black bullhead to limit abundance if the 
abundance exceeds the management objective.  At the time of this survey, 
the abundance of black bullhead in Lynn Lake did not necessitate the need 
for commercial harvest. 
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Survey Year 
Species 

Abundance Stock Density Indices Condition 
CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2002 
Gill nets 

BLB 2.3 2.3 57 24 14 17 97 2 
BLC 4.5 1.7 96 4 70 16 122 < 1 
BLG 0.8 0.6 100 0 80 20 145 7 
NOP 1.7 0.5 60 30 0 0 86 3 
WAE 39.8 4.8 47 6 2 2 86 < 1 
YEP 24.2 4.6 42 7 17 5 112 < 1 

2003 
Gill nets 

BLB 1.8 1.3 100 0 91 9 106 4 
BLC 0.2 0.3 100 --- 100 --- 114 ---
BLG 0.3 0.3 50 50 50 50 135 21 
NOP 0.2 0.3 100 --- 0 --- 87 ---
WAE 51.8 4.7 80 3 3 1 91 < 1 
YEP 5.3 2.5 75 13 28 14 116 1 

  Frame nets 1
 BLB 1.9 0.5 71 5 13 4 114 6 
BLC 10.7 3.2 99 1 74 2 116 1 
BLG 1.3 0.3 100 0 89 4 131 2 
NOP 0.1 < 0.1 75 23 0 0 --- ---
MUE 0.0 0.0 0 0 0 0 --- ---
RKB 0.1 < 0.1 9 17 9 17 --- ---
WAE 3.3 0.5 62 4 11 2 85 1 
YEP 1.3 0.8 98 2 58 7 100 8 

2004 
Gill nets 

BLB 1.0 0.5 100 0 91 9 114 7 
BLC 1.7 1.1 100 --- 40 30 116 5 
BLG 0.5 0.5 0 --- 0 --- 122 11 
NOP 0.3 0.3 100 --- 0 --- 87 ---
RKB 0.3 0.3 100 0 0 --- 138 < 1 
WAE 46.2 8.2 71 5 1 2 95 < 1 
YEP 19.3 7.4 53 8 37 8 107 1 

Frame nets 1
 BLB 0.1 < 0.1 89 11 63 20 101 35 
BLC 5.5 0.8 100 0 95 1 117 1 
BLG 0.3 0.1 72 12 54 13 130 4 
NOP < 0.1 < 0.1 100 0 0 0 --- ---
MUE 0.0 0.0 0 0 0 0 --- ---
RKB 0.1 < 0.1 100 0 0 0 125 4 
WAE 0.7 0.1 70 8 18 6 91 1 
YEP 0.1 < 0.1 100 0 86 14 110 4 

1 spring frame nets.
2 fall night electrofishing.
3 age-0 fish only. 

Table 1. Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in experimental gill net sets or frame net 
sets in Lynn Lake, 2002 – 2005. Confidence intervals include 80 
percent (± CI-80) or 90 percent (± CI-90). 
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Survey Year 
Species 

Abundance Stock Density Indices Condition 
CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2005
 Gill nets 

BLB 0.0 0.0 --- --- --- --- --- ---
BLC 3.2 0.6 5 9 0 --- 117 2 
BLG 1.0 0.8 0 --- 0 --- 119 8 
NOP 0.3 0.3 100 0 50 50 82 9 
WAE 37.3 4.1 97 2 9 3 95 0 
YEP 9.8 2.6 100 0 58 10 107 1 

  Frame nets 1
 BLB 0.7 0.1 92 5 87 6 102 2 
BLC 6.8 1.1 91 1 89 2 113 < 1 
BLG 1.4 0.3 81 5 74 6 146 3 
NOP 0.1 < 0.1 100 0 30 28 85 3 
MUE < 0.1 < 0.1 20 43 0 0 79 4 
RKB 0.1 < 0.1 100 0 38 25 132 1 
SXW < 0.1 < 0.1 100 0 100 0 93 5 
WAE 2.5 0.3 82 3 11 2 93 1 
WHS 0.1 < 0.1 100 0 100 0 102 1 
YEP 0.2 0.1 54 17 42 17 105 4 

Electrofishing 
WAE 2,3 8.7 3.6 --- --- --- --- 101 7 

1 spring frame nets.
2 fall night electrofishing.
3 age-0 fish only. 

Table 1 continued. Mean catch rate (CPUE; Catch/net night) of stock length 
fish, mean relative weight (Wr) of stock length fish, 
proportional stock density (PSD) and relative stock density of 
preferred length fish (RSD-P) of various fish species 
captured in experimental gill net sets or frame net sets in 
Lynn Lake, 2003 - 2005. Confidence intervals include 80 
percent (± CI-80) or 90 percent (± CI-90). 

195 Lynn (South-Lynn) Lake 



Species 
CPUE 

1999 2000 2001 2002 2003 2004 2005 Mean 
Gill nets 

BLB --- --- --- 2.3 1.8 1.0 0.0 0.9 
BLC --- --- --- 4.5 0.2 1.7 3.2 1.7 
BLG --- --- --- 0.8 0.3 0.5 1.0 0.6 
NOP --- --- --- 1.7 0.2 0.3 0.3 0.3 
RKB --- --- --- 0.0 0.0 0.3 0.0 0.1 
WAE --- --- --- 39.8 51.8 46.2 37.3 45.1 
YEP --- --- --- 24.2 5.3 19.3 9.8 11.5 

Frame nets 1
 BLB 	 --- --- --- --- 1.9 0.1 0.7 0.9 
BLC 	 --- --- --- --- 10.7 5.5 6.8 7.7 
BLG 	 --- --- --- --- 1.3 0.3 1.4 1.0 
NOP 	 --- --- --- --- 0.1 < 0.1 0.1 0.1 
MUE 	 --- --- --- --- 0.0 0.0 < 0.1 < 0.1 
RKB 	 --- --- --- --- 0.1 0.1 0.1 0.1 

  SXW 	 --- --- --- --- 0.0 0.0 < 0.1 < 0.1 
WAE 	 --- --- --- --- 3.3 0.7 2.5 2.2 
WHS 	 --- --- --- --- 0.0 0.0 0.1 0.0 
YEP --- --- --- --- 1.3 0.1 0.2 0.5 

Electrofishing 
WAE 2,3 --- --- --- --- --- --- 8.7 8.7 

1 spring frame nets.
2 fall night electrofishing.
3 age-0 fish only. 

Table 2. 	 Historic mean catch rate (CPUE; Catch/net night) of stock length fish 
for various fish species captured in experimental gill net sets, frame net 
sets, or electrofishing in Lynn Lake, 2002 – 2005. 
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Species 1999 2000 2001 2002 2003 2004 2005 Average Objective 
Frame nets 1 

BLB 
CPUE --- --- --- --- 2 < 1 1 1 ≤ 100 
PSD --- --- --- --- 71 89 92 84 ---
RSD-P --- --- --- --- 13 63 87 54 ---
Wr --- --- --- --- 114 101 102 106 ≥ 80 

BLC
 CPUE --- --- --- --- 11 6 7 8 ≥ 15 
PSD --- --- --- --- 99 100 91 97 30 – 60 
RSD-P --- --- --- --- 74 95 89 86 5 – 10 
Wr --- --- --- --- 116 117 113 115 ≥ 80 

Gill nets 
WAE
 CPUE --- --- --- 40 52 46 37 44 ≥ 10 
PSD --- --- --- 47 80 71 97 74 40 – 60 
RSD-P --- --- --- 2 3 1 9 4 5 – 10 
Wr --- --- --- 86 91 95 95 92 ≥ 80 

YEP 
CPUE --- --- --- 24 5 19 10 15 ≥ 15 
PSD --- --- --- 42 75 53 100 68 ---
RSD-P --- --- --- 17 28 37 58 35 ---
Wr --- --- --- 112 116 107 107 111 ≥ 80 

1 spring frame nets. 

Table 3. 	 Mean catch rate (CPUE; catch/net night), proportional stock density 
(PSD), relative stock density of preferred length fish (RSD-P), and 
relative weight (Wr) for primary management species captured in 
experimental gill net sets, frame net sets, or electrofishing in Lynn 
Lake, 2002 – 2005. 
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Year Age N 
Age 

1 2 3 4 5
2003 0 3 --- --- --- --- --
2002 1 49 161 --- --- --- --
2001 2 3 177 289 --- --- --
2000 3 250 191 329 380 --- --
1999 4 7 256 412 487 528 --
1998 5 2 127 240 448 521 566
Mean --- 314 182 318 438 525 566


SE --- --- 21 36 31 4 0

1Mean Comparison 

  Small lakes/impoundments 176 271 384 431 483
  Large lakes/impoundments 169 280 358 425 494
 Region IV 	 161 281 367 433 497
 Statewide 168 279 360 425 490 

1 Willis et al. 2001. 

Year Age N 
Age 

1 2 3 4 5
2003 1 47 192 --- --- --- --
2002 2 84 161 308 --- --- --
2001 3 7 189 316 374 --- --
2000 4 132 198 338 391 428 --
1999 5 5 228 393 448 488 510
Mean --- 275 193 339 404 458 510


SE --- --- 11 19 22 30 0

1Mean Comparison 

  Small lakes/impoundments 176 271 384 431 483
  Large lakes/impoundments 169 280 358 425 494
 Region IV 	 161 281 367 433 497
 Statewide 168 279 360 425 490 

1 Willis et al. 2001. 

Table 4. Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Lynn Lake, 2003.   

 

 

 

 
  

Table 5. 	 Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Lynn Lake, 2004.   
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Year N  
Age 

1 2 3 4 5
2005 224 --- 396 432 435 483
2004 275 303 385 405 453 533
2003 311 292 354 411 541 578
2002 238 277 376 492 555

Year Species Size Number 
1998 BLC fingerling 80,100 

SXW fingerling 1,762 
SXW juvenile 3,150 

1999 SXW fry 910,000 
2000 WAE fry 1,000,000 

YEP adult 1,500 
2001 MUE fingerling 1,625 

WAE fry 1,500,000 
2002 WAE fry 1,500,000 
2003 MUE fingerling 2,000 
2004 BLC fingerling 16,324 

MUE fingerling 500 

Table 6. Weighted mean length at capture (mm) for walleye captured in 
experimental gill net sets in Lynn Lake, 2002 – 2005.  Note: sampling 
was conducted at approximately the same time during each year 
allowing comparisons among years to monitor growth trends.   

 
  
  
  
 

Table 7. Stocking history (10-year) including size and number for fishes 
stocked into Lynn Lake, 1996 - 2005. 
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Survey Year 
Year Class 

2004 2003 2002 2001 2000 1999 1998 1997 1996

 2005 
 2004 
 2003 
2002 

---
---
---

65
47 
---
---

63 
84 
49 
---

4
7
3
3 

91 
132 
250 
215 

1

5

7 

18 
2 

2 


Number stocked 

fry 

  small fingerling 
  large fingerling 


1,500 1,500 1,000 910

5 


Table 8. 	 Numbers of walleye sampled (n) by year class and associated 
stocking history (Number stocked x 1,000) for walleye captured in 
Lynn Lake, 2002 – 2004. 
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Figure 2. Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for black bullhead captured in spring frame net sets in Lynn 
Lake, 2003 – 2005. 
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Figure 3. Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for black crappie captured in spring frame net sets in Lynn 
Lake, 2003 – 2005. 
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Figure 4. Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for bluegill captured in spring frame net sets in Lynn Lake, 
2003 – 2005. 
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Figure 5. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for muskellunge captured in spring frame net sets in Lynn 
Lake, 2003 – 2005. 
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Figure 6. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for walleye captured in gill net sets in Lynn Lake, 2003 – 
2005. 
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Figure 7. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for yellow perch captured in gill net sets in Lynn Lake, 2003 – 
2005. 
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Opitz Lake 


Site Description 


Location 
  Water designation number (WDN) 22-0050-00 

  Legal description T124N-R54W-Sec.6,7;T125N-R56W-Sec.35-36 

County (ies) Day; Marshall


  Location from nearest town five miles west and one mile south of Eden, SD 


Survey Dates and Netting Information 
  Dates of current survey June 10 – 12, 2003; June 3 – 4, 2004;  June 1 – 3, 2005 

  Date of most recent survey May 21 – 23, 2002 

Gill net sets (n) 6 (2003, 2005); 4 (2004) 


  Frame net sets (n) 18 (2003, 2005); 12 (2004)


Morphometry (Figure 1)
  Watershed area (acres) unknown

  Surface area (acres) 1,564

 Maximum depth (ft) 16

  Mean depth (ft) unknown


Ownership and Public Access 
Opitz Lake is a meandered lake managed by the SDGFP (Figure 1).  No SDGFP managed boat 
access sites are located on Opitz Lake.  Prior to above average precipitation during the 1990’s, what is 
now called Opitz Lake was a series of shallow wetlands with extensive cattail cover.  The lake is 
comprised of four joining basins which run from north-west to south-east.  Opitz Lake is owned by the 
State of South Dakota and lands adjacent to the lake are generally under state and private ownership. 

Watershed and Land Use 
The Opitz Lake watershed is comprised of a mix of pasture or grassland or pasture, cropland, and 

woodland.   


Water Level Observations 
Water levels remain above the historic average.  The trophic state of Opitz Lake is eutrophic. 

Aquatic Vegetation and Exotics 
Emergent and submergent vegetation are present in Opitz Lake; however, no vegetation survey has 
been conducted.  No un-naturalized exotic vegetation or wildlife was reported during this survey. 

Fish Management Information 
  Primary species black bullhead, walleye, yellow perch 

  Other species black crappie, common carp, fathead minnow, northern pike,  


rock bass, white sucker

  Management classification warm-water semi-permanent 

  Fish Consumption Advisories none 
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Figure 1. Opitz Lake location map. 
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Management Objectives 

1) Maintain a mean gill net CPUE of stock length walleye ≥ 10, a PSD of 40 – 60, 
an RSD-P of 5 – 10, and a mean Wr > 80. 

2) Maintain a mean gill net CPUE of stock length yellow perch ≥ 15 and a mean 
Wr > 80. 

3) Maintain a mean frame net CPUE of stock length bullhead ≤ 100, a mean Wr > 
80, and encourage commercial harvest during periods of high abundance. 

4) Monitor water levels and winterkill events. 

Results and Discussion 

Primary Species 

Black bullhead: The mean frame net CPUE of stock length black bullhead 
during 2005 was 4.7 (1.4) (Table 1) and within the objective (≤ 100) for black 
bullhead in Opitz Lake (Table 3). Since fish population assessment surveys 
initiated in Opitz Lake during 2002 black bullhead abundance has been 
considered moderate-low to low density and the CPUE has never exceeded 16 
fish/net night (Table 2). The abundance of black bullhead in 2005 based on 
frame net CPUE was below the 2002 – 2005 average of 7 fish/net night (Table 
3). 

Black bullhead captured in frame nets during 2005 yielded a bi-modal 
distribution and ranged in total length from 140 to 470 mm (Figure 2).  The PSD 
of black bullhead captured in frame nets during 2005 was 90 and the RSD-P was 
89 (Table 1; Table 3). The high PSD of black bullhead in Opitz Lake indicates a 
low-density population comprised of mostly larger fish.  In fact, roughly 73 
percent of the black bullhead captured in frame nets during 2005 were 
memorable length (380 mm) or longer. Recruitment of black bullhead is likely 
moderate and sporadic depending on environmental factors during spawning.  
No growth information is available for black bullhead in Opitz Lake; however, the 
condition of black bullhead in Opitz Lake during 2005 was above the objective of 
80 with a mean Wr of 111 (Table 1; Table 3). 

Walleye: The mean gill net CPUE of stock length walleye during 2005 was 
4.0 (Table 1) and below the objective range (≥ 10 stock length fish/net night).  
Dating back to 2002, abundance in Opitz Lake based on gill net CPUE has 
ranged from 4.0 to 15.2 stock length walleye/net night with an average of 9.2 
(Table 2; Table 3). 

209 Opitz Lake 



Walleye captured in gill nets during 2005 ranged in length from 160 to 490 
mm (Figure 3). The PSD of walleye captured in gill nets during 2005 was 100 
and no walleye were captured that were preferred length (510 mm) or longer 
(Table 1; Table 3; Figure 4). In 2003, a 406 mm (16-inch) minimum length 
restriction, a one fish over 508 mm (20-inch) restriction, and a reduction of the 
daily limit to two was initiated on Opitz Lake to aid in maintaining predator 
abundance and to provide larger walleye to the angler.  At the time of this survey 
a large percentage of the walleye population was available to the angler above 
the 406 mm minimum length. 

During the 2005 survey all but the 2002 stocking was represented in the 
walleye catch, which was comprised of 3 year classes overall (2000, 2001, and 
2004) (Table 7; Table 8). Apparently, the 2002 walleye stocking was 
unsuccessful and did not contribute to the population.  In addition, no fish were 
stocked in 2003 based on the biennial stocking program.  Subsequently, two year 
classes were missing from the population at the time of this survey in 2005.  
Walleye stocked in 2004 were captured during the 2005 survey and likely will 
grow quickly to achieve a length harvestable by anglers.  Biennial stocking of 
walleye should continue in Optiz Lake to maintain the walleye population 
because no natural reproduction has been observed between 2002 and 2005. 

Ermer et al. (2002) reported that growth of walleye in Opitz Lake was rapid 
and condition was appropriate. During the 2005 survey both growth and 
condition of walleye in Opitz Lake were acceptable.  Growth of walleye in Opitz 
Lake was similar based on back calculated length at age in 2003 and 2004 with 
walleye nearly reaching quality length (380 mm) by age 3 (Table 3; Table 4).  
Walleye growth to age-3 during 2003 (376 mm) and 2004 (375 mm) was above 
the region IV and statewide averages of 367 and 360 mm, respectively.  No age 
3 walleye were captured in the gill net sample during the 2005 survey.  The Wr 
value of stock length walleye captured in gill nets in 2005 was 96 and indicates 
fish in good condition. 

Yellow Perch: The mean gill net CPUE of stock length (200 mm) yellow 
perch in 2005 was 6.2 and below the objective range (≥ 15 fish/net night) for a 
moderate density population (Tables 1 – 3).  Ermer et al. (2002) reported that the 
abundance of yellow perch in Opitz Lake was low-density.  Since 2002 the gill 
net CPUE of stock length yellow perch has generally increased (Table 3); 
however, the abundance of yellow perch in Optiz Lake is still moderate-low 
density. During 2005, yellow perch ranged in total length from 180 to 300 mm 
(Figure 4), had a PSD of 95, and an RSD-P of 45 (Table 1; Table 3).  The 
condition of yellow perch in Optiz Lake was within the objective (≥ 80) with a 
mean Wr of 108. 
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Other Species 

Black Crappie: Black crappie were stocked into Opitz Lake in 2001 in an 
attempt to establish a population.  However, no black crappies were captured 
during the 2002 or 2003 surveys and very few were captured in 2004 and 2005.  
Overall, the black crappie population in Opitz Lake is very low density (< 1 
fish/frame net night). Black crappie captured in frame nets during 2005 ranged in 
length from 240 to 340 mm and had a PSD of 100 and an RSD-P of 91 (Table 1; 
Table 2). Natural reproduction has not been observed since the initial stocking in 
2001. 

Northern Pike: The CPUE of stock length northern pike in Optiz Lake 
during 2005 was 1.0 and 0.3 for gill nets and frame nets, respectively (Table 1).  
Northern pike were collected that ranged in length from 490 to 920 mm.  The 
PSD was 83 and the RSD-P was 67 for northern pike captured in gill nets (Table 
1). No growth information was available; however, the condition of northern pike 
was acceptable with a mean Wr of 82 and 90 for pike captured in gill nets and 
frame nets, respectively (Table 1). 

Northern pike originally populated Opitz Lake from surrounding waters 
during high water events of the late 1990’s (Ermer et al. 2002).  In fact, during the 
2002 survey northern pike were considered high density.  However, since 2002 
the abundance of northern pike has steadily declined and the 2005 gill net and 
frame net CPUE were each below the 2002 – 2005 average (Table 2).  Northern 
pike depend on flooded vegetation during the spring for spawning and conditions 
have not been favorable during recent years for successful northern pike 
reproduction. 

Other: Common carp and white sucker were other fish species captured 
during the 2005 survey; however, the abundance of these fish species is 
considered low density. 

Summary 

Opitz Lake is managed as a walleye and yellow perch fishery.  Based on 
the 2005 netting survey the fish assemblage in Opitz Lake is indeed mostly 
comprised of walleye, yellow perch and black bullhead.  The mean frame net 
CPUE for black bullhead in Opitz Lake during 2005 (4.7 fish/net night) was within 
the objective range (≤ 100 fish/frame net night) indicating a low density 
population. 

The mean gill net CPUE of stock length fish for both walleye (4.0) and 
yellow perch (6.2) during 2005 was below the objective range of ≥ 10 and ≥ 15, 
respectively. The objective range for walleye and yellow perch CPUE was based 
on maintaining a moderate density population; however, based on historic netting 
data in Optiz Lake a moderate-low density population has been common.  The 
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406 mm (16-inch) minimum length restriction for walleye appears to be 
successful in providing anglers the opportunity to capture quality length walleye 
based on the length frequency during 2005.  In addition, the daily limit of two 
walleye is conductive to the moderate-low density population present in Opitz 
Lake. Furthermore, the growth of walleye is above average in Opitz Lake with 
walleye obtaining quality length (380 mm) by age 3.  The condition of walleye 
and yellow perch were each within the objective range (≥ 80). Biennial stockings 
should be continued to maintain consistent year classes.  Currently, the 2002 
and 2003 walleye year classes are missing in Opitz Lake and there may be a 
period of time that no fish will be of a harvestable size until the 2004 year class 
obtains 406 mm total length. 

Northern pike abundance in Opitz Lake has steadily declined since it was 
considered high density in 2002.  Lowering water levels and the lack of flooded 
vegetation during spring spawning has likely limited northern pike and yellow 
perch reproductive success. Similarly, the black crappie stocking in 2001 has not 
established a self-sustaining population in Opitz Lake.  For now, it is 
recommended that black crappie not be restocked into Opitz Lake and that the 
lake be managed as a walleye and yellow perch fishery. 

Management Recommendations 

1) Conduct fish population assessment surveys on a biennial basis (next survey 
scheduled in summer 2007) to monitor fish abundance, fish population size 
structures, fish growth, and stocking success. 

2) Stock walleye on a biennial basis at 1,000 fry/acre to maintain consistent year 
classes.  Stock northern pike and yellow perch in cases of complete winterkill 
events to establish a fish population.  Monitor water levels and winterkill events 
to assess stocking strategies. 

3) Encourage commercial harvest of black bullhead to limit bullhead abundance 
when necessary. 
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Table 1. 	Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in experimental gill net sets or frame net 
sets in Opitz Lake, 2003 - 2005. Confidence intervals include 80 
percent (± CI-80) or 90 percent (± CI-90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 
2003 

Gill nets 
BLB 1.7 1.4 90 10 90 10 115 2 
NOP 1.3 0.9 100 0 25 31 77 4 
WAE 10.8 3.5 42 10 0 --- 89 1 
WHS 0.3 0.3 100 0 100 0 98 14 
YEP 2.2 1.6 8 13 0 --- 116 2 

  Frame nets 
BLB 5.6 1.5 99 1 99 1 110 < 1 
NOP 0.6 0.2 100 0 64 27 75 3 
RKB 0.1 0.1 100 --- 0 --- 126 --- 
WAE 1.1 1.0 85 14 0 --- 85 1 

2004 
Gill nets 

BLB 0.3 0.4 100 --- 100 --- 122 --- 
COC 0.0 0.0 0 --- 0 --- --- --- 
NOP 1.8 1.4 100 0 86 14 88 7 
WAE 6.8 2.5 81 13 19 13 94 2 
YEP 8.3 5.9 91 8 21 12 110 2 

  Frame nets 
BLB 1.5 0.6 100 0 100 0 107 1 
BLC 0.1 0.1 100 --- 100 --- 100 --- 
NOP 0.8 0.4 100 0 67 31 83 6 
WAE 0.3 0.3 100 0 0 --- 91 10 
WHS 0.9 0.5 100 0 100 0 112 4 

2005 
Gill nets 

BLB 0.2 0.2 0 --- 0 --- 106 --- 
BLC 0.2 0.2 0 --- 0 --- 128 --- 
COC 0.0 0.0 0 --- 0 --- --- --- 
NOP 1.0 0.5 83 17 67 33 82 3 
WAE 4.0 2.2 100 0 0 --- 96 1 
YEP 6.2 3.6 95 5 46 14 108 2 

  Frame nets 
BLB 4.7 1.4 90 6 89 6 111 2 
BLC 1.2 1.0 100 0 91 9 118 4 
COC 0.2 0.1 67 33 0 --- 130 43 
NOP 0.3 0.1 100 0 80 20 90 9 
WAE 2.5 1.0 100 0 9 7 96 2 
WHS 0.8 0.4 100 0 100 0 108 10 

1 all fish sizes. 
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Species 1999 2000 2001 2002 2003 2004 2005 Average Objective 
Frame nets 

BLB
 CPUE --- --- --- 16 6 2 5 7 < 100 
PSD --- --- --- 17 99 100 90 77 ---
RSD-P --- --- --- 15 99 100 89 76 ---
Wr --- --- --- 82 110 107 111 103 ---

Gill nets 
WAE
 CPUE --- --- --- 15 11 7 4 9 ≥ 10 
PSD --- --- --- 3 42 81 100 57 40 – 60 
RSD-P --- --- --- 1 0 0 0 < 1 5 – 10 
Wr --- --- --- 85 89 94 96 91 ≥ 80 

YEP 
CPUE --- --- --- 1 2 8 6 4 ≥ 15 
PSD --- --- --- 83 8 91 95 69 ---
RSD-P --- --- --- 50 0 21 46 29 ---
Wr --- --- --- 84 116 110 108 105 ≥ 80 

1 Historic data from all surveys conducted since 1999. 

Species 
CPUE

1999 2000 2001 2002 2003 2004 2005 Mean 
Gill nets 

BLB --- --- --- 17.7 1.7 0.3 0.2 5.0 
BLC --- --- --- 0.0 0.0 0.0 0.2 0.1 
COC --- --- --- 0.0 0.0 0.0 0.0 0.0 
NOP --- --- --- 8.2 1.3 1.8 1.0 3.1 
WHS --- --- --- 0.0 0.3 0.0 0.0 2.7 
WAE --- --- --- 15.2 10.8 6.8 4.0 9.2 
YEP --- --- --- 1.0 2.2 8.3 6.2 4.4 

Frame nets 
BLB --- --- --- 15.7 5.6 1.5 4.7 6.9 
BLC --- --- --- 0.0 0.0 0.1 1.2 0.3 
COC --- --- --- 0.0 0.0 0.0 0.2 0.1 
NOP --- --- --- 1.6 0.6 0.8 0.3 0.8 
RKB --- --- --- 0.0 0.1 0.0 0.0 0.0 
WAE --- --- --- 2.3 1.1 0.3 2.5 1.6 
WHS --- --- --- 0.1 0.0 0.9 0.8 0.5 
YEP --- --- --- 0.4 0.0 0.0 0.0 0.1 

Table 2. Historic mean catch rate (CPUE; Catch/net night) of stock length fish 
for various fish species captured in experimental gill net sets, frame net 
sets, or electrofishing in Opitz Lake, 1999 - 2005. 

 

Table 3. 	Mean catch rate (CPUE; catch/net night), proportional stock density 
(PSD), relative stock density of preferred length fish (RSD-P), and 
relative weight (Wr) for primary management species captured in 
experimental gill net sets, frame net sets, or electrofishing in Opitz 
Lake, 1999 - 2005. 
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Year Age N 
Age 

1 2 3
2001 2 8 162 274 --
2000 3 57 208 332 376
Mean --- 65 185 303 376


SE --- --- 23 29 0

1Mean Comparison 

  Small lakes/impoundments 176 271 384
  Large lakes/impoundments 169 280 358
 Region IV 	 161 281 367
 Statewide 168 279 360 

1 Willis et al. 2001. 

Year Age N 
Age 

1 2 3 4
2001 3 6 156 269 364 --
2000 4 21 212 340 386 431
Mean --- 27 184 304 375 431


SE --- --- 28 36 11 0

1Mean Comparison 

  Small lakes/impoundments 176 271 384 431


  Large lakes/impoundments 169 280 358 425


 Region IV 161 281 367 433


 Statewide 168 279 360 425

1 Willis et al. 2001. 

Year N 
Age 

1 2 3 4 5 6
2005 36 185 --- --- 408 454 --
2004 27 --- --- 368 432 --- --
2003 65 --- 279 377 --- --- --
2002 98 186 340 --- --- --- --

Table 4. Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Opitz Lake, 2003.   

 

 

 
 
  

 
 

Table 5. 	 Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Opitz Lake, 2004.   

Table 6. 	 Weighted mean length at capture (mm) for walleye age-1 through age 
6 captured in experimental gill net sets in Opitz Lake, 1999 – 2004.  
Note: sampling was conducted at approximately the same time during 
each year allowing comparisons among years to monitor growth 
trends. 
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Year Species Size Number 


2000 WAE fry 1,500,000 

2001 BLC fingerling 175,200 

WAE fry 1,500,000 


2002 WAE fry 1,500,000 

2004 WAE fry 1,500,000 


WAE small fingerling 42,000 

Table 7. Stocking history (10-year) including size and number for fishes 
stocked into Opitz Lake, 1996 - 2005. 

Table 8. 	 Numbers of walleye sampled (n) by year class and associated stocking 
history (Number stocked x 1,000) for walleye captured in Opitz Lake, 
1999 - 2004. 

Year Class 
Survey Year 
2005 
2004 
2003 
2002 

2004 
12 
--- 
--- 
--- 

2003 

---
---

2002 

---

2001 
10 

6 
8 
7 

2000 
14
21
57
90 

1999 1998 1997 1996

Number stocked 
fry 

  small fingerling 
  large fingerling 

1,500 
42 

1,500 1,500 1,500
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Figure 2. Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 

-(RSD-P) for black bullhead captured in frame net sets in Opitz Lake, 
2003 – 2005. 
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 Figure 3. Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for walleye captured in gill net sets in Opitz Lake, 2003 – 
2005. 
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Pickerel Lake 


Site Description 


Location 
  Water designation number (WDN) 22-0002-00 

  Legal description T124N-R53W-Sec.15,22,23,26,27,34,35

 County (ies) Day 

  Location from nearest town six miles northeast of Grenville 


Survey Dates and Netting Information 
  Dates of current survey 	 June 24 – 26, September 3, 2003 


June 22 – 24, August 31, 2004 

June 21 – 23, September 6, 2005 


  Date of most recent survey June 18, June 25 – 27, September 23, 2002 

Gill net sets (n) 6 


  Frame net sets (n) 18 

  Fall electrofishing (min) 61 (2003; 2005); 60 (2004)


Morphometry (Figure 1)
  Watershed area (acres) 17,165

  Surface area (acres) 981

 Maximum depth (ft) 41

  Mean depth (ft) 16


Ownership and Public Access 
Pickerel Lake is a meandered lake managed by the SDGFP.  Two public access sites exist on 
Pickerel Lake (southeast and west shore), are maintained by the SDGFP (Figure 1), and are each in a 
State Park. Ownership of Pickerel Lake includes the State of South Dakota, the Sisseton-Wahpeton 
Dakota Nation, and private ownership.  The shoreline of Pickerel Lake is one of the most developed 
lakes in northeastern South Dakota and supports many cabins and homes. 

Watershed and Land Use 
The Pickerel Lake watershed is comprised of a mix of cropland (62%) and pasture or grassland (38%). 

Water Level Observations 
Water levels remain at the historic average. Pickerel Lake lies within the Pickerel Protection Project 
developed by the Day County Conservation District.  Through this project numerous non-point source 
pollution pRKBlems were identified. In addition, a sanitary sewer district was formed by lake residents.  It 
is expected that the fishery resource of Pickerel Lake will directly benefit from the water quality 
improvements and maintenance resulting from this project.  Pickerel Lake is classified as eutrophic. 

Aquatic Vegetation and Exotics 
Less than 5% of the shoreline is covered with emergent vegetation.  Submergent vegetation is 
extensive in the shallow areas of the lake.  No un-naturalized exotic vegetation or wildlife was reported 
during this survey. 

Fish Management Information 
Primary species 	 black crappie, bluegill, smallmouth bass, walleye, yellow perch 

  Other species 	 largemouth bass, northern pike, black bullhead, fathead minnow, 
common carp, johnny darter, rock bass, spottail shiner, white 
bass, white sucker  

  Management classification warm-water permanent 

  Fish Consumption Advisories none 
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Figure 1. Pickerel Lake contour map. 

221 Pickerel Lake 



Management Objectives 

1) Maintain a mean gill net CPUE of stock length walleye ≥ 10, a PSD of 40 – 60, 
an RSD-P of 5 – 10, and a mean Wr > 80. 

2) Maintain a mean frame net CPUE of stock length black crappie ≥ 15, a PSD of 
30 – 60, an RSD-P of 5 – 10, and a mean Wr > 80. 

3) Maintain a mean frame net CPUE of stock length bluegill ≥ 15, a PSD of 20 – 
60, an RSD-P of 5 – 20, and a mean Wr > 80. 

4) Maintain a mean gill net CPUE of stock length yellow perch ≥ 15 and a mean 
Wr > 80. 

5) Maintain a mean fall night electrofishing CPUE of stock length smallmouth bass 
≥ 30, a PSD of 40 – 70, an RSD-P of 10 – 20, and a mean Wr > 80. 

6) Maintain a mean frame net CPUE of stock length bullhead ≤ 100, a mean Wr > 
80, and encourage commercial harvest during periods of high abundance. 

7) Monitor water levels and winterkill events. 

Results and Discussion 

Pickerel Lake is a large, permanent; natural lake situated in the Coteau 
des Prairie, a plateau formed by glacier action in northeast South Dakota. 
Pickerel Lake, along with the majority of the Coteau lakes, was formed during 
successive subadvances of the Late Wisconsin glaciation more than 10,000 
years ago. Pickerel Lake is the uppermost lake in a chain of lakes known as the 
Waubay Lakes Basin. Pickerel Lake is a very popular recreational lake due to its 
relatively clear water. Pickerel Lake is also highly developed with nearly the 
entire lake shoreline supporting residential housing and cabins.  In addition, 
Pickerel Lake has two State Parks on the west and south shores.  Currently 
Pickerel Lake is primarily managed as a black crappie, smallmouth bass, bluegill, 
walleye and yellow perch fishery. Overall, as many as 15 species of fish 
contribute to the fishery in Pickerel Lake. 
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Primary Species 

Black crappie: During 2005, the mean frame net CPUE of stock length 
black crappie was 1.4 (Table 1) and below the objective range (≥15 fish/net 
night) for the black crappie population (Table 3).  The abundance of black 
crappie in Pickerel Lake has generally remained low from year-to-year and 
currently is considered low density (Table 2; Table 3).  Ermer et al. (2005) 
reported that based on the 2002 fish population assessment that a single large 
year class was supporting the crappie fishery in Pickerel Lake.  Unless a 
moderate year class was soon established that abundance of black crappie was 
anticipated to decline as older individuals in the population succumb to angler 
harvest and natural mortality. 

Black crappie captured in frame nets during 2005 ranged in total length 
from 220 to 290 mm (Figure 3).  The PSD and RSD-P of black crappie captured 
in frame nets during 2005 was 100 and 60, respectively (Table 1; Table 3; Figure 
3). The size structure of black crappie in Pickerel Lake, based on the PSD and 
RSD-P, was dominated by larger quality (≥ 200 mm) and preferred length (≥ 250 
mm) fish. Recruitment patterns of black crappie in Pickerel Lake have been 
sporadic depending on environmental factors during spawning (Ermer et al. 
2005). Although no growth information was available for black crappie in 
Pickerel Lake in 2005, investigation of the length frequency graphs indicate the 
population continues to be dominated by a strong year class of fish which are 
now likely reaching 6-8 years of age.  No strong year classes have been 
produced in recent years. 

During 2005, a minimum of two year classes were represented in the 
frame net catch based on inspection of the length frequency histogram (Figure 
3). The condition of black crappie in Pickerel Lake during 2005 was above the 
objective of 80 with a mean Wr of 104 (Table 1; Table 3).  There was no 
apparent change in black crappie condition as length increased.   

Bluegill: The mean frame net CPUE of stock length bluegill during 2005 
was 4.2 (Table 1) and below the objective (≥ 15) for bluegill in Pickerel Lake 
(Table 3). Dating back to 1999 bluegill abundance in Pickerel Lake based on 
mean frame net CPUE of stock length fish has been considered low density with 
a 1999 – 2005 average of 3.2 (Table 2; Table 3).  The abundance of bluegill in 
2005 was above the 1999 – 2005 average and the third highest CPUE during 
that same interval (Table 2; Table 3).   

The total length of bluegill captured in frame nets during 2005 ranged from 
80 to 240 mm (Figure 4). Inspection of the 2003 through 2005 length frequency 
suggests that the bluegill population in Pickerel Lake has consistently been 
comprised of a wide range of lengths, indicative of consistent recruitment.  The 
2005 PSD of 74 and RSD-P of 57 for bluegill captured in frame nets indicated 
that the size structure of the population was near the objective range (Table 1; 
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Table 3; Figure 4). The recruitment of bluegill in Pickerel Lake is consistent but 
of low magnitude, and the limiting factor for bluegill abundance is likely limited 
habitat availability. No growth information was available for bluegill in Pickerel 
Lake; however, the condition of bluegill in Pickerel Lake during 2005 was above 
the objective of 80 with a mean Wr of 126 (Table 1; Table 3).   

Black bass: Black bass including largemouth bass and smallmouth bass 
are present in Pickerel Lake. Generally, spring night electrofishing is the ideal 
sampling technique utilized in the fisheries profession to assess largemouth bass 
populations.  Spring night electrofishing has only been conducted during a single 
year (2002) from 1999 to 2005; therefore, no historic population trends have 
been established. However, the abundance of largemouth bass in Pickerel Lake 
is believed to be relatively low. During 2005, the mean fall night electrofishing 
CPUE of smallmouth bass was 91.2 fish/hour and was above the objective (≥30 
fish/hour) for smallmouth bass in Pickerel Lake. The mean fall night 
electrofishing CPUE of stock length smallmouth bass in Pickerel Lake has 
ranged from 57.6 to 205.6 fish/hour with a 1999 – 2005 average of 104.5 
fish/hour. Therefore, the 2005 CPUE of 91.2 was near the seven year average 
dating back to 1999.   

Smallmouth bass captured during fall night electrofishing during 2005 
ranged in length from 120 to 430 mm (Figure 5).  The PSD of smallmouth bass 
captured during fall night electrofishing during 2005 was 55 and the RSD-P was 
24 (Table 1; Table 3; Figure 5). The PSD was within the objective PSD range 
(40 – 70); however, the RSD-P of smallmouth bass in 2005 was slightly above 
the objective range of 10 – 20. Roughly 34% of the smallmouth bass captured 
during electrofishing were within the 12 to 18 inch protected slot length.  
However, no smallmouth bass were captured above the 457 mm (18 inch) upper 
slot length. It is thought that fall night electrofishing often is not consistent in 
capturing larger black bass (Ermer et al. 2005).  Growth of smallmouth in 
Pickerel Lake has been similar to the regional and statewide average with bass 
obtaining quality length (≥ 280 mm) between age-3 and age-4 (Table 6; Table 7; 
Table 8). Condition of smallmouth bass captured during 2005 was within the 
objective range (≥80) with a mean Wr of 109. 

Walleye: The mean gill net CPUE of stock length walleye during 2005 
was 11.7 (Table 1) and within the objective range (≥ 10 stock length fish/net 
night) for walleye in Pickerel Lake.  Dating back to 1999 walleye abundance in 
Pickerel Lake based on gill net CPUE has ranged from 4.3 to 27.5 stock length 
walleye/net night with an average of 13.8 (Table 2; Table 3).  The gill net CPUE 
of stock length walleye during 2005 indicated moderate density.   

Walleye captured in gill nets during 2005 ranged in length from 220 to 400 
mm (Figure 6). The PSD of walleye captured in gill nets during 2005 was 3 and 
the RSD-P was zero (Table 1; Table 3; Figure 6).  The 2005 PSD of 3 was below 
the objective PSD range (40 – 60).  Similarly, the RSD-P of zero for walleye in 
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2005 was below the objective range of 5 – 10, indicating a lower than desired 
proportion of preferred length (≥ 508 mm) walleye in the population.  Unlike the 
2003 and 2004 survey, a narrow length range of walleye were captured during 
the 2005 survey with a modal length near 350 mm.  Of the walleye captured few 
were within the quality (380 mm) and preferred (508 mm) length groups sought 
by most anglers. Approximately 13 percent of the walleye captured in gill nets 
were above the 356 mm (14 inch) minimum length restriction enforced on 
Pickerel Lake (Figure 6). 

During the 2005 survey a total of four year classes of walleye were 
represented in the catch (Table 9; Table 11).  Based on the 2005 survey, all but 
the 1996, 1997 and 2004 stockings from the past 10 years were represented in 
the walleye catch, which occurred in 1996 – 1998, and 2001 – 2004 (Table 11).  
Natural reproduction by walleye in Pickerel Lake was apparently successful 
during at least two of the past 10 years, which included 1999 and 2000.  Natural 
reproduction was likely successful in other years but the extent of its success 
was unknown due to the confounding of the catch with stocked walleye.   

Fall night electrofishing CPUE of young-of-year walleye has ranged from 
1.9 to 74.4 with a mean of 26.8 (Table 2).  A fall electrofishing CPUE of ≥75 
would indicate a sufficiently sized year class at the time of sampling, and in such 
cases no walleye should to be stocked the following year to reduce the likelihood 
of slowed growth due to overpopulation. This strategy assumes that walleye 
observed in fall electrofishing samples would survive over-winter and develop a 
sustaining year class. During 2005, fall night electrofishing yielded a young-of
the-year CPUE of 1.9 fish/hour; therefore, walleye should be stocked in 2006. 
Based on the history of year classes in Pickerel Lake it is likely that biennial 
stockings to maintain the walleye population are needed.  Lucchesi (1997) 
reported that large fall fingerling walleye stockings contributed 79%, 38%, and 
66% to the walleye population in 1992, 1993, and 1994, respectively.  Ermer et 
al. (2005) suggested stocking of larger fall fingerling walleye was successfully 
maintaining the walleye population near moderate density in Pickerel Lake.   

Growth of walleye was similar in 2003 and 2004 (Table 4; Table 5).  
Generally, growth of walleye in Pickerel Lake has been near the regional and 
statewide average with walleye achieving quality length (380 mm) between age-3 
and age-4. During the 2005 survey growth was moderate for walleye in Pickerel 
Lake (Table 9), but slightly slower than previous years.  In fact, the growth of 
walleye in Pickerel Lake has declined for consecutive years and walleye now 
achieve quality length (380 mm) between age-4 and age-5.  Condition of stock 
length walleye captured in gill nets in 2005 was 86 and above the objective range 
of 80. There was a slight decline in Wr of walleye as length increased; however, 
various length groups maintained a condition within the objective range (≥ 80). 
Overall, walleye growth during 2005 was indicative of moderate-slow growth, with 
fair condition and apparently sufficient availability of food. 
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Yellow Perch: The mean gill net CPUE of stock length (200 mm) yellow 
perch in 2005 was 33.5 and well above the objective range (≥ 15 fish/net night) 
for perch in Pickerel Lake (Tables 1 – 3).  Since 1999 the gill net CPUE of stock 
length yellow perch has fluctuated with a low of 10.3 (2000) and a high of 50.3 
(2003) (Table 2; Table 3). Overall, the yellow perch population in Pickerel Lake 
is classified as moderate-high density. 

During 2005, yellow perch ranged in total length from 120 to 300 mm 
(Figure 7), had a PSD of 93, and an RSD-P of 51 (Tables 1 – 3; Figure 7).  
Yellow perch commonly obtain 90 mm at age-1 and 150 mm at age-2.  
Inspection of the length frequency histogram indicates consecutive strong year 
classes of yellow perch in 2001-2003 (Figure 7) given the presence of a cohort of 
yellow perch near 150 mm total length during each survey.  The condition of 
yellow perch in Pickerel Lake was within the objective (≥ 80) with a mean Wr of 
114. 

Other Species 

Black bullhead: The mean frame net CPUE of stock length black bullhead 
during 2005 was 2.0 (Table 1) and within the objective range (≤ 100) for black 
bullhead in Pickerel Lake (Table 3). Dating back to 1999, black bullhead 
abundance in Pickerel Lake based on mean frame net CPUE of stock length fish 
has been considered low density and the CPUE has generally not exceeded 5 
stock length fish/net night (Table 2; Table 3).  Black bullheads do not likely 
impose any direct negative impact on sport fish in Pickerel Lake due to their low 
abundance. 

Black bullhead captured in frame nets during 2005 suggested the 
presence of numerous weak year classes, with the total length ranging from 150 
to 390 mm (Figure 2). The PSD of black bullhead captured in frame nets during 
2005 was 67 and the RSD-P was 50 (Table 1; Table 3; Figure 2).  The high PSD 
indicated the presence of a large percentage of quality length (≥ 230 mm) black 
bullhead. Based on the 2003 – 2005 length frequency histogram (Figure 2), 
recruitment of black bullhead is likely low and sporadic depending on 
environmental factors during spawning. The condition of black bullhead in 
Pickerel Lake during 2005 was above the objective of 80 with a mean Wr of 93 
(Table 1; Table 3). 

Northern Pike: The CPUE of stock length northern pike in Pickerel Lake 
during 2005 was 0.5 for gill nets (Table 1).  The pike abundance during recent 
years has declined significantly. Northern pike typically are not sampled 
consistently using standard lake survey methods; however, northern pike in 
Pickerel Lake have generally been considered moderate density with a 1999 – 
2000 mean CPUE of stock length fish of 4.6 for gill nets (Table 1; Table 2).  
Northern pike were collected from Pickerel Lake that ranged in length from 310 to 
910 mm. The PSD was 100 and the RSD-P was 0 for northern pike captured in 

226 Pickerel Lake 



gill nets (Table 1). No growth information was available; however, the high 
abundance of yellow perch would likely provide ample prey for northern pike.  In 
addition, the condition of northern pike was within the objective range with a 
mean Wr of 83 for pike captured in gill nets.  Overall, it appears that Pickerel 
Lake contains sufficient food availability for acceptable northern pike condition. 

Other: Common carp, rock bass, white bass and white sucker were other 
fish species captured during the 2005 survey; however, the abundance of these 
fish species was considered moderate or low density (Table 1, Table 2).  The 
contribution of species other than black crappie, bluegill, largemouth bass, 
smallmouth bass, walleye, northern pike and yellow perch to the fishery at the 
time of this survey was likely minimal. 

Summary 

Pickerel Lake is managed as a black crappie, bluegill, smallmouth bass, 
walleye and yellow perch fishery. In addition, black bullhead are monitored 
closely to assess abundance. During 2005, black bullhead abundance was 
within the objective range for frame net CPUE (≤ 100 stock length fish/net night). 
In fact, black bullhead mean frame net CPUE of stock length fish has historically 
been maintained in the low density range. The low abundance of black bullhead 
accompanied by the large size structure likely indicates that predation by species 
such as walleye, northern pike, and smallmouth bass coupled with poor natural 
reproduction is keeping the bullhead population abundance within the objective 
range. Commercial harvest of black bullhead is not needed at the present time, 
but should be encouraged if the abundance of black bullhead in Pickerel Lake 
increases above the objective range to minimize the impact of high bullhead 
abundance on sport fish in Pickerel Lake. 

The mean frame net CPUE of stock length black crappie during 2005 was 
below the objective range (≥ 15) for black crappie in Pickerel Lake.  Dating back 
to 1999 black crappie abundance in Pickerel Lake has been considered low to 
moderate density. The abundance of black crappie in 2005 was below the 1999 
– 2005 average and the lowest abundance observed since 1999.  A low number 
of age-1 crappie were collected in 2005 indicating a poor 2004 year class. At the 
time of this survey, the crappie population in Pickerel Lake was dominated by 
quality (≥ 200 mm) length fish.  Poor recruitment has resulted in a crappie 
population that is comprised of few large year classes.  Therefore, the crappie 
sport fishery in Pickerel Lake is largely dependent on year-to-year success of 
crappie recruitment and single large year classes entirely supporting the fishery 
are common. Patterns in crappie recruitment such as observed historically on 
Pickerel Lake are a common occurrence in crappie populations, which are known 
to be cyclical. 

The mean frame net CPUE of stock length bluegill during 2005 was below 
the objective (≥ 15) for bluegill in Pickerel Lake.  Dating back to 1999 bluegill 
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abundance in Pickerel Lake has been considered low density.  Inspection of the 
length frequency suggests that the bluegill population in Pickerel Lake is 
balanced and comprised of a wide range of fish lengths.  The primary limiting 
factor for the bluegill population in Pickerel Lake is habitat availability, which 
results in limited recruitment. The condition of bluegill in Pickerel Lake during 
2005 was within the objective range (≥ 80). 

Black bass including largemouth bass and smallmouth bass are present in 
Pickerel Lake. Generally, spring night electrofishing is the ideal sampling 
technique utilized in the fisheries profession to assess largemouth bass 
populations.  Spring night electrofishing has only been conducted during a single 
year (2002) from 1999 to 2005; therefore, no historic population trends have 
been established. However, the abundance of largemouth bass in Pickerel Lake 
is believed to be relatively low. The mean fall night electrofishing CPUE of 
smallmouth bass was above the objective (≥30 fish/hour). The mean fall night 
electrofishing CPUE of stock length smallmouth bass in Pickerel Lake has 
generally been considered moderate-high density.  The size structure of 
smallmouth bass in Pickerel Lake was within the objective range with a slightly 
higher than desired proportion of larger fish in the population.  Roughly 34% of 
the smallmouth bass captured during electrofishing were within the 12 to 18 inch 
protected slot length. However, no smallmouth bass were captured above the 
457 mm (18 inch) upper slot length. It is thought that fall night electrofishing 
often is not consistent in capturing larger black bass (Ermer et al. 2005).  Growth 
and condition of smallmouth bass were within objective ranges. 

During 2005, the abundance of stock length (130 mm) yellow perch in 
Pickerel Lake based on mean gill net CPUE indicated that the yellow perch 
population was moderate-high density and well above the objective range of ≥15 
stock length fish/net. In fact, the abundance of yellow perch has fluctuated since 
1999. The fluctuating abundance of yellow perch in Pickerel Lake is likely due to 
differential sampling success from year to year using standard lake survey gear, 
and due to variable reproductive success among years. Based on the 2005 fish 
population assessment the 2002 and 2003 year class of yellow perch were 
strong. 

The abundance of stock length (250 mm) walleye in Pickerel Lake based 
on mean gill net CPUE was indicative of a moderate density population and was 
within the objective range of ≥ 10 stock length fish/net.  In fact, the 2005 
estimated abundance for walleye was near the 1999 – 2005 average. The PSD 
of 3 for walleye in Pickerel Lake during 2005 was far below the objective of 40 – 
60. Walleye in Pickerel Lake grow relatively slow compared to other waters in 
northeastern South Dakota achieving only 380 mm (quality length; 15-inches) in 
about four years; however, the condition of walleye in the lake meets the 
objective range (Wr ≥ 80). Roughly 13 percent of the walleye collected from 
Pickerel Lake during the 2005 survey were above the 356 mm (14-inch) 
minimum length restriction and available for angler harvest.  Abundance of 

228 Pickerel Lake 



young-of-the-year walleye based on fall night electrofishing indicated poor natural 
reproduction during 2005 and that stocking in 2006 was needed.  Overall, 
Pickerel Lake has historically provided anglers with good walleye fishing with a 
wide range of fish lengths and the opportunity to capture quality (≥ 380 mm) and 
preferred length (≥ 508 mm) fish.  

Management Recommendations 

1) Conduct fish population assessment surveys on an annual basis (next survey 
scheduled in summer 2006) to monitor fish abundance, fish population size 
structures, fish growth, and stocking success. 

2) Conduct fall night electrofishing on an annual basis to monitor walleye young-of
the-year abundance and to assess the smallmouth bass population. 

3) Collect otoliths from black crappie and bluegill to assess the age structure of the 
population. 

4) Stock walleye large fingerlings on a biennial basis to maintain consistent year 
classes only if the fall night electrofishing CPUE of young-of-the-year walleye 
falls below 75 fish/hour.  Monitor water levels and winterkill events to assess 
stocking strategies. 

5) Encourage commercial harvest of black bullhead to limit abundance if the 
abundance exceeds the management objective.  At the time of this survey, the 
abundance of black bullhead in Pickerel Lake did not necessitate the need for 
commercial harvest. 
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Survey Year 
Species 

Abundance Stock Density Indices Condition 
CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2003 
Gill nets 

BLC 12.3 4.2 93 5 88 6 98 1 
BLG 0.2 0.3 0 --- 0 --- 131 ---
NOP 4.8 1.2 55 16 3 6 80 2 
RKB 0.3 0.5 100 0 0 --- 107 0 
SMB 3.2 1.4 32 19 11 12 88 4 
SPS 1 0.3 0.3 --- --- --- --- --- ---
WAE 10.3 3.3 32 10 8 6 86 1 
WHB 2.0 2.1 100 0 8 15 90 3 
WHS 4.3 1.0 100 0 100 0 101 1 
YEP 50.3 15.6 50 5 15 4 107 1 

  Frame nets 
BLB 4.3 1.2 86 6 38 10 93 2 
BLC 6.3 2.2 97 3 78 7 103 1 
BLG 5.6 2.8 48 8 18 6 125 2 
COC 0.2 0.2 100 0 75 25 91 6 
NOP 0.4 0.3 63 34 38 34 80 8 
RKB 4.7 1.1 94 4 8 5 113 2 
SMB 3.2 0.8 45 11 12 7 104 5 
WAE 0.5 0.3 67 31 33 31 77 5 
WHB 0.1 0.1 100 0 100 0 79 29 
WHS 1.2 0.6 100 0 100 0 96 2 
YEP 0.3 0.2 60 40 20 43 112 7 

  Electrofishing
 SMB 2 126.2 44.0 11 4 3 3 99 < 1 
WAE 2,3 7.9 5.4 --- --- --- --- 89 1 

1 all fish sizes. 
2 fall night electrofishing.
3 young-of-the-year fish only. 

Table 1. Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in experimental gill net sets, frame net 
sets, or night electrofishing in Pickerel Lake, 2003 - 2005.  Confidence 
intervals include 80 percent (± CI-80) or 90 percent (± CI-90). 
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Table 1 continued.	 Mean catch rate (CPUE; Catch/net night) of stock length 
fish, mean relative weight (Wr) of stock length fish, 
proportional stock density (PSD) and relative stock density of 
preferred length fish (RSD-P) of various fish species 
captured in experimental gill net sets or frame net sets in 
Pickerel Lake, 2003 - 2005. Confidence intervals include 80 
percent (± CI-80) or 90 percent (± CI-90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2004 
Gill nets 

BLC 13.2 3.5 97 3 46 9 99 2 
COC 0.2 0.3 100 --- 100 --- 96 --- 
NOP 1.5 0.6 44 33 22 28 81 4 
RKB 2.2 1.6 77 22 0 --- 100 2 
SMB 0.5 0.5 67 33 0 --- 79 6 
SPS 1 2.2 1.0 --- --- --- --- --- --- 
WAE 21.5 7.8 5 3 2 1 86 < 1 
WHB 1.8 1.4 100 0 36 28 86 1 
WHS 1.5 0.9 100 0 78 22 102 2 
YEP 28.5 7.8 68 6 15 4 101 1 

  Frame nets 
BLB 0.8 0.4 93 7 36 23 96 3 
BLC 3.8 1.2 96 4 62 10 101 < 1 
BLG 6.3 2.5 98 2 10 5 129 1 
COC 0.1 0.1 100 --- 100 --- 76 --- 
NOP 0.1 0.1 50 50 50 50 83 60 
RKB 3.8 0.8 78 8 12 6 111 1 
SMB 1.6 0.5 32 15 7 9 92 3 
WAE 0.2 0.1 33 67 33 67 87 12 
WHB 1.1 0.5 95 5 95 5 85 2 
WHS 0.9 0.4 100 0 100 0 99 4 
YEP 1.6 1.2 82 13 7 9 109 4 

  Electrofishing
 SMB 2 205.6 52.8 44 5 4 3 96 < 1 
WAE 2,3 55.1 13.8 --- --- --- --- 84 2 

1 all fish sizes. 
2 fall night electrofishing.
3 young-of-the-year fish only. 
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Table 1 continued.	 Mean catch rate (CPUE; Catch/net night) of stock length 
fish, mean relative weight (Wr) of stock length fish, 
proportional stock density (PSD) and relative stock density of 
preferred length fish (RSD-P) of various fish species 
captured in experimental gill net sets or frame net sets in 
Pickerel Lake, 2003 - 2005. Confidence intervals include 80 
percent (± CI-80) or 90 percent (± CI-90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2005 
Gill nets 

BLC 3.2 1.7 100 0 84 15 105 2 
BLG 0.2 0.2 100 --- 100 --- 101 --- 
NOP 0.5 0.5 100 --- 0 0 83 14 
RKB 0.5 0.5 67 33 0 0 115 18 
SMB 3.3 1.3 65 19 5 9 93 3 
WAE 11.7 3.0 3 3 0 0 86 < 1 
WHB 0.8 0.5 100 0 80 20 98 4 
WHS 3.2 1.3 100 0 100 0 105 2 
YEP 33.5 6.2 93 3 51 6 114 < 1 

  Frame nets 
BLB 2.0 1.2 67 13 50 14 93 2 
BLC 1.4 2.9 100 0 60 11 104 2 
BLG 4.2 1.9 74 8 57 9 126 2 
COC 0.0 0.0 --- --- --- --- --- --- 
NOP 0.5 0.3 33 31 22 28 88 5 
RKB 7.6 2.1 82 5 17 5 111 1 
SMB 1.9 0.5 49 14 6 6 96 4 
WAE 0.2 0.1 0 0 0 0 79 4 
WHS 0.3 0.1 100 0 100 0 97 7 
YEP 0.8 0.5 27 20 0 0 102 2 

  Electrofishing
 SMB 2 91.2 17.1 55 8 24 7 109 < 1 
WAE 2,3 1.9 3.4 --- --- --- --- --- --- 

1 all fish sizes. 
2 fall night electrofishing.
3 young-of-the-year fish only. 

232	 Pickerel Lake 



Table 2. 	Historic mean catch rate (CPUE; Catch/net night) of stock length fish for 
various fish species captured in experimental gill net sets, frame net 
sets, or electrofishing in Pickerel Lake, 1999 - 2005. 

CPUE 
Species 1999 2000 2001 2002 2003 2004 2005 Mean 
Gill nets 

BLB 0.0 0.3 0.2 0.3 0.0 0.0 0.0 0.1 
BLC 0.7 10.0 15.7 9.7 12.3 13.2 3.2 9.3 
BLG 0.0 0.0 2.5 0.0 0.2 0.0 0.2 0.4 
COC 0.5 0.7 0.2 0.5 0.0 0.2 0.0 0.3 
EMS 1 0.0 0.0 0.3 0.3 0.0 0.0 0.0 0.1 
NOP 7.2 8.7 5.2 4.2 4.8 1.5 0.5 4.6 
RKB 1.7 2.2 0.5 1.3 0.3 2.2 0.5 1.2 
SMB 3.2 0.2 0.7 1.3 3.2 0.5 3.3 1.8 
SPS 1 0.5 0.7 0.0 0.0 0.3 2.2 0.0 0.5 

  WAE 27.5 11.3 10.2 4.3 10.3 21.5 11.7 13.8 
  WHB 1.3 0.7 0.7 0.8 2.0 1.8 0.8 1.2 
  WHS 3.7 5.7 6.7 3.5 4.3 1.5 3.2 4.1 

YEP 35.7 10.3 28.5 34.5 50.3 28.5 33.5 31.6 
Frame nets 

BLB 2.5 0.1 0.2 3.1 4.3 0.8 2.0 1.9 
BLC 7.5 5.7 14.2 19.7 6.3 3.8 1.4 8.4 
BLG 0.1 0.6 1.4 3.9 5.6 6.3 4.2 3.2 
COC 0.3 0.2 0.1 0.0 0.2 0.1 0.0 0.1 
LMB 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 
NOP 0.6 0.8 1.1 0.4 0.4 0.1 0.5 0.6 
RKB 2.1 2.7 2.7 11.8 4.7 3.8 7.6 5.1 
SMB 2.2 1.6 0.9 4.7 3.2 1.6 1.9 2.3 
SPS 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

  WAE 0.4 0.3 0.4 0.3 0.5 0.2 0.2 0.3 
  WHB 2.6 1.0 0.3 0.1 0.1 1.1 0.0 0.7 
  WHS 1.2 0.7 11.8 1.4 1.2 0.9 0.3 2.5 

YEP 2.3 0.5 0.1 0.5 0.3 1.6 0.8 0.9 
Electrofishing 

LMB 2 --- --- --- 4.5 --- --- --- 4.5 
SMB 3 62.0 96.1 57.6 93.1 126.2 205.6 91.2 104.5 
WAE 3,4 22.0 16.2 10.0 74.4 7.9 55.1 1.9 26.8 

1 all fish sizes. 
2 spring night electrofishing.
3 fall night electrofishing.
4 Age-0 fish only. 
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Species 1999 2000 2001 2002 2003 2004 2005 Average Objective 
Frame nets 

BLB 
CPUE 3 0.1 0.2 3 4 1 2 2 ≤ 100 
PSD 100 100 33 46 86 93 67 75 ---
RSD-P 98 100 33 29 38 36 50 55 ---
Wr 95 88 97 90 93 96 93 93 ≥ 80 

BLC
 CPUE 8 6 14 20 6 4 1 8 ≥ 15 
PSD 100 21 62 99 97 96 100 82 30 – 60 
RSD-P 99 21 2 5 78 62 60 47 5 – 10 
Wr 96 113 112 102 103 101 104 104 ≥ 80 

BLG 
CPUE 0.1 1 1 4 6 6 4 3 ≥ 15 
PSD 100 60 96 91 48 98 74 81 20 – 60 
RSD-P 100 20 15 66 18 10 57 41 5 – 20 
Wr 123 126 120 118 125 129 126 124 ≥ 80 

Gill nets 
WAE
 CPUE 28 11 10 4 10 22 12 13 ≥ 10 
PSD 58 47 20 58 32 5 3 37 40 – 60 
RSD-P 0 6 7 4 8 2 0 7 5 – 10 
Wr 89 84 85 86 86 86 86 85 ≥ 80 

YEP 
CPUE 36 10 29 35 50 29 34 32 ≥ 15 
PSD 59 63 60 76 50 68 93 67 ---
RSD-P 5 5 15 24 15 15 51 19 ---
Wr 96 103 110 101 107 101 114 105 ≥ 80 

Electrofishing 
SMB 2
 CPUE 62 96 58 93 126 206 91 105 ≥ 30 
PSD 9 15 33 16 11 44 55 26 40 – 70 
RSD-P 3 8 13 0 3 4 24 8 10 – 20 
Wr 91 90 89 94 99 96 109 95 ≥ 80 

1 spring night electrofishing.
2 fall night electrofishing. 

Table 3. 	 Mean catch rate (CPUE; catch/net night), proportional stock density 
(PSD), relative stock density of preferred length fish (RSD-P), and 
relative weight (Wr) for primary management species captured in 
experimental gill net sets, frame net sets, or electrofishing in Pickerel 
Lake, 1999 - 2005. 
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Year Age N 
Age 

1 2 3 4 5 6 7
2002 
2001 
2000 
1999 
1998 
1997 
1996 

1 
2 
3 
4 
5 
6 
7 

7 
54 
17 

5 
6 
3 
4 

182 
129 
124 
122 
168 
160 
160 

---
235 
277 
228 
258 
278 
290 

---
---

352 
345 
320 
381 
402 

---
---
---

400 
379 
438 
466 

---
---
---
---

424 
481 
517 

---
---
---
---
---

514
555

---
---
---
---
---
---

585
Mean --- 96 149 261 360 421 474 534 585 

SE --- --- 9 10  14  19  27  20  0

1Mean Comparison 
  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 	
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 
494 
497 
490 

---
---
---
---

--- 
--- 
--- 
--- 

1 Willis et al. 2001. 

Year Age N 
Age 

1 2 3 4 5 6 7 8
2003 
2002 
2001 
2000 
1999 
1997 
1996 

1 
2 
3 
4 
5 
7 
8 

6 
22 

101 
1 
2 
2 
1 

169 
150 
121 
111 
111 
157 
141 

---
272 
225 
264 
185 
220 
289 

---
---

322 
329 
334 
326 
371 

---
---
---

387 
405 
406 
415 

---
---
---
---

443 
471 
476 

---
---
---
---
---

494 
525 

---
---
---
---
---

511
554

--
--
--
--
--
--

584
Mean --- 135 137 242 337 403 463 509 533 584


SE --- --- 9 16  9  6 10  16  22  0

1Mean Comparison 

  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 	
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 
494 
497 
490 

---
---
---
---

--- 
--- 
--- 
--- 

--
--
--
--

1 Willis et al. 2001. 

Table 4. Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Pickerel Lake, 2003.   

 
 

 

 
 
  




 
 

 

 
 
  

Table 5. 	 Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Pickerel, 2004.   
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Year Age N 
Age 

1 2 3 4 5 6
2003 
2002 
2001 
2000 
1999 
1998 
1997 

0 
1 
2 
3 
4 
5 
6 

65 
67 
86 

7 
2 
3 
1 

---
89 
87 
71 
78 
87 
95 

---
---

169 
160 
147 
149 
182 

---
---
---

244 
240 
224 
353 

---
---
---
---

305 
292 
350 

---
---
---
---
---

342 
366 

--
--
--
--
--
--

391
Mean --- 231 84 161 258 315 354 391


SE --- --- 4 6 22 18 12 0

1Mean Comparison 

  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 
Statewide 

98 
92 
96 
91 

180 
169 
179 
171 

241 
237 
249 
242 

291 
304 
316 
300 

---
335 
339 
333 

--

--

--

--


1 Willis et al. 2001. 

Year Age N 
Age 

1 2 3 4 5 6
2003 
2002 
2001 
2000 
1999 
1998 

1 
2 
3 
4 
5 
6 

64 
63 

100 
3 
8 
3 

106 
85 
87 
75 
76 
88 

---
180 
170 
176 
133 
153 

---
---

251 
257 
230 
203 

---
---
---

326 
300 
273 

---
---
---
---

338
317

--
--
--
--
--

343
Mean --- 241 86 162 235 300 327 343


SE --- --- 5 9 12 16 11 0

1Mean Comparison 

  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 	
Statewide 

98 
92 
96 
91 

180 
169 
179 
171 

241 
237 
249 
242 

291 
304 
316 
300 

---
335 
339 
333 

--
--
--
--

1 Willis et al. 2001. 

Table 6. 	 Mean back-calculated length (mm) at age and standard error (SE) 
for smallmouth bass captured during fall night electrofishing in 
Pickerel Lake, 2003. 

 

 

 

 
  

Table 7. 	 Mean back-calculated length (mm) at age and standard error (SE) for 
smallmouth bass captured during fall night electrofishing in Pickerel 
Lake, 2004. 

236	 Pickerel Lake 



Year N  
Age 

1  2  3 4 5 6 
2005 102 184 259 308 366 384 402
2004 241 181 239 292 350 357 359
2003 166 178 247 295 338 371 414
2002 170 181 246 297 311 300 --
2001 72 176 228 278 305 393 383
2000 126 150 213 281 401 395 --
1999 159 169 216 287 310 --- --

Year N 
Age 

1 2 3 4 5 6 7 8 9 10
2005 75 --- 255 310 349 --- --- 408 --- --- --
2004 135 187 293 330 388 443 --- 511 584 --- --
2003 96 197 251 357 406 427 520 587 --- --- --
2002 33 145 298 377 401 485 --- --- --- --- --
2001 61 --- 270 319 384 419 --- --- 642 --- --
2000 73 273 294 395 457 477 485 --- --- --- 690
1999 188 213 333 402 431 457 --- --- --- --- --

Table 8. Weighted mean length at capture (mm) for smallmouth bass captured 
during fall night electrofishing in Pickerel Lake, 1999 – 2004.  Note: 
sampling was conducted at approximately the same time during each 
year allowing comparisons among years to monitor growth trends.   

  
  
  
 

   
 

 

 

Table 9. Weighted mean length at capture (mm) for walleye captured in 
experimental gill net sets in Pickerel Lake, 1999 – 2004.  Note: 
sampling was conducted at approximately the same time during each 
year allowing comparisons among years to monitor growth trends.   

Table 10. Stocking history (10-year) including size and number for fishes 
stocked into Pickerel Lake, 1996 - 2005. 

Year Species Size Number 
1996 WAE large fingerling 16,339 
1997 WAE large fingerling 23,644 
1998 WAE large fingerling 14,960 
2001 LMB large fingerling 13,420 
2001 WAE large fingerling 56,250 
2002 WAE large fingerling 13,420 
2003 WAE large fingerling 18,582 
2004 SMB fingerling 700 

WAE large fingerling 26,940 
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Survey Year 
Year Class 

2004 2003 2002 2001 2000 1999 1998 1997 1996

 2005 12 15 47 1 

2004 --- 6 22 101 1 2 2 1

 2003 --- --- 7 54 17 5 6 4 

2002 --- --- --- 7 2 6 15 3 

2001 --- --- --- --- 7 40 7 3

 2000 --- --- --- --- --- 2 34 15 15

 1999 --- --- --- --- --- --- 26 59 60

Number stocked 
fry 

  small fingerling 
  large fingerling 26.9 18.6 13.4 13.4 15.0 23.6 16.3 

Table 11. Numbers of walleye sampled (n) by year class and associated 
stocking history (Number stocked x 1,000) for walleye captured in 
Pickerel Lake, 1999 - 2004. 
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Figure 2. Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for black bullhead captured in frame net sets in Pickerel Lake, 
2003 – 2005. 
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Figure 3. Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for black crappie captured in frame net sets in Pickerel Lake, 
2003 – 2005. 
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Figure 4. Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for bluegill captured in frame net sets in Pickerel Lake, 2003 – 
2005. 
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Figure 5. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for smallmouth bass captured during fall night electrofishing in 
Pickerel Lake, 2003 – 2005. 
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Figure 6. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for walleye captured in gill net sets in Pickerel Lake, 2003 – 
2005. 
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Figure 7. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for yellow perch captured in gill net sets in Pickerel Lake, 
2003 – 2005. 
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Lake Alice 


Site Description 


Location 
  Water designation number (WDN) 23-0004-00 

  Legal description T116N, R49W, Sect. 12, T116N, R48W, Sec. 5-8 

County (ies) Deuel 


  Location from nearest town two miles east of Tunnerville 


Survey Dates and Netting Information 
  Dates of current survey June 10–12, 2003; June 08–10, 2004; June 7–9, 2005 

  Date of most recent survey June 11 – 13, 2002 

Gill net effort 6; 2 (2005) 


  Frame net effort 18 


Lake Morphometry (Figure 1) 
  Watershed area (acres) 5,214

  Surface area (acres) 974

 Maximum depth (ft) 8

  Mean depth (ft) 6


Ownership and Public Access 
Lake Alice is a meandered lake managed by the SDGFP.  Roughly 84 percent of the lakeshore is 
private with the remainder owned by the SDGFP.  A public access site located on the north shore 
of Lake Alice is maintained by the SDGFP (Figure 1). 

Watershed and Land Use 
The Lake Alice watershed is comprised of approximately 60% pasture, 38% cropland, and 2% 
woodland (Stueven and Stewart 1996). 

Water Level Observations 
Water levels have declined during recent years reducing water quality due to mixing during wind

events.  During this survey water was extremely “muddy” due to high winds which had reduced

water clarity.


Aquatic Vegetation and Exotics 
Cattails, Typha spp, and bulrushes Scirpus spp. are abundant on the west, northeast and 
southwest shorelines.  Submergent vegetation in the form of Potamogeton nodosus and 
Potamogeton pectinatus is found throughout the lake (Stueven and Stewart 1996).  European 
rudd are an exotic fish found in the lake and were most likely introduced through baitfish use by 
anglers.  No other un-naturalized exotic vegetation or wildlife was reported during this survey. 

Fish Management Information 
Primary species walleye, yellow perch 


  Other species black bullhead, common carp, european rudd, fathead 

minnow, green sunfish, northern pike, white sucker 


  Management classification warm-water marginal 

  Fish Consumption Advisories none 
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Figure 1. Lake Alice contour map. 
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Management Objectives 

1) Maintain a mean gill net CPUE of stock length walleye ≥ 10, a PSD of 40 – 60, 
and an RSD-P of 5 – 10. 

2) Maintain a mean gill net CPUE of stock length yellow perch ≥ 15. 

3) Maintain a mean frame net CPUE of stock length bullhead ≤ 100 and 
encourage commercial harvest during periods of high abundance. 

4) Monitor water levels and winterkill events. 

Results and Discussion 

During the 2005 lake survey the gill net sample was reduced from six net 
nights to two due to environmental conditions.  During sampling it was found that 
a heavy algal build up was forming on the nets and actually weighting the nets 
down to the bottom, reducing their effectiveness.  Combined with 30-40 mile per 
hour winds it was decided to forgo the remainder of the gill net sample.  For this 
reason the information from those species best sampled with gill nets such as 
walleye, pike and perch must be considered suspect due to the lack sampling 
effort and efficiency. 

Primary Species 

Black bullhead: Black bullheads were the most captured fish species by 
any gear during the 2005 lake survey in Lake Alice.  Frame net CPUE was 5.8 in 
2005, representing its lowest level in the past ten years (Table 1).  Frame net and 
gill net black bullhead CPUE has declined steadily since the high in 1999 and 
abundance is currently considered low-density (Table 2).  For example, black 
bullhead frame net CPUE in 2005 was 88 percent lower than the average from 
1999 through 2005. 

In 2005, black bullhead captured in frame nets ranged in total length from 
327 to 385 mm. In fact, all black bullhead captured were larger than preferred 
length (300 mm) (Figure 2). Given the low abundance of predators (e.g., walleye 
and northern pike) in Lake Alice it is unlikely black bullheads are limited by top-
down predation. Ermer et al. (2005) reported that black bullhead recruitment in 
Lake Alice was sporadic and that occasional strong year classes often dominate 
the population.  Therefore, the decreased abundance of black bullhead in Lake 
Alice is likely due to the lack of consistent recruitment and not a predator-prey 
imbalance.  Finally, black bullhead condition was excellent in Lake Alice with Wr 
values of 92 and 103 for black bullhead captured in frame nets and gill nets, 
respectively. 
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Walleye: In 2005, catch rates of stock length (250 mm) walleye in gill nets 
was 1.0 (Table 1). Stock length walleye gill net CPUE in Lake Alice since 1999 
has ranged from 0.2 to 7.3 with an average of 3.1 (Table 2; Table 3).  The 
historic gill net CPUE of walleye in Lake Alice indicates moderate-low 
abundance. Annual fry stocking at roughly 1,000 fry/acre since 2001 (Table 7) 
has maintained the walleye population in Lake Alice.  During the 2004 survey 
year classes of walleye from the 1996, 1998, and 2001 stockings were evident 
(Table 4; Table 6). In addition, some walleye were captured that were age-2, 
which indicates a 2002 year class from a non-stocked year.  Lucchesi (2000) 
reported that natural reproduction by walleye in Lake Alice was likely limited.  
Unfortunately, only three walleye were captured in the 2005 survey so no further 
evaluation of size structure or age structure were performed.  However, based on 
the length of the walleye captured in 2005 there was likely some degree of 
contribution of the 2004 stocking to the population.  This is apparent because a 
single120 mm walleye was captured in 2005. Walleye have historically achieved 
136 mm at age-1 in Lake Alice (Table 4; Table 5; Figure 5). 

Walleye captured in gill nets ranged from 120 to 420 mm TL (Figure 5).  
Again, with so few walleye captured in gill nets during 2005 it is difficult to assess 
the current population size structure; however, frame nets captured walleye 
ranging in size from 300 to 690 mm total length.  The PSD of walleye captured in 
frame nets was 73 and the RSD-P was 68 (Table 1; Figure 5).  The PSD and 
RSD-P of walleye in Lake Alice indicates a large proportion of walleye over 510 
mm (20 inches) and likely of an acceptable size to anglers.  Walleye have 
historically attained quality length (380 mm) by age-3 in Lake Alice.  Walleye 
captured in 2005 were not aged; however, the weighted mean length of age-3 
walleye captured in 2004 was 382 mm (Table 5).  Relative weight values of 
walleye were 76 and 87 for fish captured in frame nets and gill nets, respectively 
(Table 1). The Wr of walleye captured in frame nets generally declined as 
walleye length exceeded 550 mm. A decline in condition of walleye as length 
increased may indicate a lack of prey to sustain walleye growth at larger sizes. 

Yellow Perch: The 2002 lake survey results indicated that yellow perch 
abundance had declined from a moderate-low density population to a low-density 
population (Ermer et al. 2005). During the most recent survey (2005) no yellow 
perch were captured in any gear (Table 1).  The lack of yellow perch in the 2005 
lake survey confirms the declining yellow perch abundance in Lake Alice (Table 
2). Based on historical gill netting data yellow perch abundance has declined 
steadily since 1999 (Table 2; Table 3). 

The Deuel County Conservation Club purchased 1,000 yellow perch 
averaging 115 mm total length and stocked them into Lake Alice on April 11, 
2005. No yellow perch from this stocking were captured during this study and 
the success of the stocking is unknown. 
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Other Species 

European rudd: European rudd are an exotic fish species and were first 
observed in Lake Alice in 1993.  European rudd frame net CPUE has ranged 
from 0.8 to 4.8 with a 1999 – 2005 average CPUE of 2.8 (Table 2).  In 2005, the 
frame net CPUE of European rudd was 0.8, which represents the lowest frame 
net CPUE observed in the past five years, and a 71 percent decline from the 
1999 – 2005 average. Ermer et al. (2005) reported that European rudd likely 
maintained consistent recruitment and that in the seven years between 1995 and 
2002 only a single year class was missing from the population.  However, the 
size structure of European rudd has increased as evidenced by the 2005 length 
frequency histogram (Figure 4). Apparently, European rudd have been unable to 
establish a year class since 2001 (Table 6; Figure 4). 

Northern pike: Northern pike are difficult to sample consistently using 
standard lake survey methods. In 2005, the frame net CPUE of northern pike 
was 0.2 (Table 1), which is slightly below the 1999 – 2005 average (Table 2). 
The abundance of northern pike in Lake Alice based on netting information has 
generally been classified as moderate-low density (Ermer et al. 2005).  Size 
structure of northern pike was difficult to assess given the low sample size, but all 
northern pike were longer than 508 mm in total length.  Again, although 
estimated from a small sample size (n = 2), northern pike condition was relatively 
poor in 2005 with a mean Wr of 58 (Table 1).       

Other: During the 2005 survey common carp, green sunfish and white 
sucker frame net CPUE was 0.2, 0.1 and 0.1, respectively (Table 1).  The 
abundance of common carp, green sunfish and white sucker in Lake Alice has 
been relatively consistent and is considered low-density (Table 1).  Young 
common carp, green sunfish and white sucker may provide additional prey for 
larger predators such as walleye and northern pike. 

Summary 

The catch rates of most fish species in Lake Alice have declined steadily 
from 1999 through 2005 (Table 2). The 2005 frame net black bullhead catch rate 
of 5.8 stock length fish/net night is within the management objective of ≤ 100 for 
Lake Alice (Table 3).  In addition, the 1999 – 2005 average black bullhead frame 
net CPUE (47.3 stock length fish/net night) is within the management objective 
and indicates a moderate to moderate-low abundance of black bullhead.  
Conversely, walleye catch in gill nets is below the management objectives of 10 
stock length fish/net night (Table 2).  In fact, dating back to 1999 walleye 
abundance in Lake Alice has been below the management objective considered 
as a moderate density (Table 3).  Therefore, it is unlikely that Lake Alice can 
support a moderate density walleye population given the current environmental 
characteristics. Continued stocking of walleye will likely provide a moderate-low 
density population (e.g., < 10 stock length fish/net night). 
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Overall, the lower relative abundance of fish in Lake Alice is likely due to 
declining water levels. Below normal winter and summer precipitation has 
resulted in reduced water levels and potentially decreased water clarity due to 
turbidity in the windswept basin.  During the 2005 survey water clarity was 
noticeably very poor. In addition, low water levels have likely limited natural 
reproductive success of most fish species in Lake Alice.  Black bullhead and 
European rudd have not had successful recruitment of any year classes in recent 
years. In addition, yellow perch were not captured during 2005 which may 
indicate the absence or very low abundance of yellow perch in Lake Alice.  The 
low abundance of yellow perch and the increasing size of bullheads may be 
limiting food availability to predator fish such as walleye and northern pike in 
Lake Alice and may explain the poorer condition of larger predatory fishes.  
Some yellow perch are likely present in Lake Alice, which will provide brood 
stock in the event that conditions improve (e.g., increased water levels) enabling 
successful reproduction. Stocking of walleye should be limited to prevent 
excessively large year classes with slow growth given the current low availability 
of prey. 

The size structures of most fish populations in Lake Alice have increased 
as the abundance of fishes has declined (Figures 2 – 6).  The change in fish size 
structures is most notable for black bullhead and European rudd, which have not 
produced any noticeable year classes for at least three years.  The limited 
number of northern pike and yellow perch captured in gill nets during the 2005 
survey limit interpretation of size structures for these fish species.  Generally, the 
conditions of fishes in Lake Alice have been within a reasonable range.  
However, many larger predator fishes during this survey were of relatively poor 
condition based on visual observations and Wr. 

  European rudd are an exotic fish species and all reasonable actions 
should be taken to prevent spread of European rudd to other waters.  A ban on 
harvest of baitfish from Lake Alice should be continued and predator (e.g., 
walleye and northern pike) abundance should be maintained to limit abundance 
of European rudd. A winterkill event will likely influence European rudd in the 
future with the low water levels and overall poor water quality conditions currently 
in Lake Alice.  However, the extent of influence a winterkill may have on the 
European rudd population in Lake Alice is unknown.  
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Management Recommendations 

1) Conduct biennial fish population assessment surveys (next survey scheduled in 
summer 2007) to monitor fish abundance, fish population size structures, fish 
growth, and stocking success. 

2) Stock walleye at 1,000 fry/acre every-other-year to establish consistent year 
classes.  Stock northern pike and yellow perch in cases of complete winterkill 
events to establish a fish population.  Monitor water levels and winterkill events 
to assess stocking strategies. 

3) Maintain a ban on harvest and/or transport of baitfish from Lake Alice to 
minimize the likelihood of the spread of the invasive European rudd. 

4) Encourage commercial harvest of black bullhead to limit bullhead abundance 
when necessary. 
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Year 
Species 

Abundance Stock Density Indices Condition 
CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2003 
  Frame nets 

BLB 25.0 9.0 23 3 17 3 92 2 
GSF 0.1 0.1 --- --- --- --- 87 ---
NOP 0.3 0.2 60 40 20 23 73 5 
RUD 1 4.8 2.8 --- --- --- --- --- ---
WAE 0.3 0.2 0 --- 0 --- 87 3 

Gill nets 
BLB 16.0 10.9 3 3 0 --- 103 1 
COC 3.0 3.3 22 18 0 --- 118 3 
NOP 2.3 1.0 86 14 29 22 88 4 
WAE 0.2 0.3 0 --- 0 --- --- ---
WHS 0.2 0.3 100 --- 100 --- 99 ---
YEP 1.7 0.8 60 30 0 --- 103 2 

2004 
  Frame nets 

BLB 6.6 2.2 100 0 90 5 111 1 
NOP 0.2 0.1 100 0 0 --- 65 19 
RUD 1 4.0 3.5 --- --- --- --- --- ---
WAE 0.6 0.3 100 0 100 0 78 10 
WHS 0.8 0.4 100 0 100 0 99 16 

Gill nets 
BLB 0.3 0.3 100 0 100 0 113 0 
COC 0.3 0.5 100 0 50 50 106 36 
NOP 0.5 0.5 100 0 33 67 88 18 
RUD 1 0.5 0.5 --- --- --- --- --- ---
WAE 2.5 1.7 60 23 47 23 86 3 
WHS 0.8 0.8 100 0 100 0 104 10 
YEP 2.2 0.9 38 25 31 24 99 0 

2005 
  Frame nets 

BLB 5.8 1.6 100 0 100 0 108 1 
COC 0.2 0.1 100 0 100 0 99 ---
GSF 0.1 0.1 --- --- --- --- --- ---
NOP 0.2 0.1 67 33 0 --- 58 18 
RUD 1 0.8 0.3 --- --- --- --- --- ---
WAE 1.2 0.4 73 16 68 18 76 1 
WHS 0.1 0.1 100 0 100 0 111 79 

Gill nets 
WAE 1.0 1.5 50 50 0 --- 87 9 

1 all fish sizes. 

Table 1. 	 Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in experimental gill net sets or frame net 
sets in Lake Alice, 2003 - 2005. Confidence intervals include 80 
percent (± CI-80) or 90 percent (± CI-90). 
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Species 
CPUE 

Average 1999 2000 2001 2002 2003 2004 2005 
Frame nets 

BLB 181.2 --- --- 17.7 25.0 6.6 5.8 47.3 

COC 0.9 --- --- 0.1 0.0 0.0 0.2 0.2 

GSF 0.0 --- --- 0.3 0.1 0.0 0.1 0.1 

NOP 0.2 --- --- 0.5 0.3 0.2 0.2 0.3 

RUD 1 1.1 --- --- 3.3 4.8 4.0 0.8 2.8 

WAE 0.3 --- --- 0.1 0.3 0.6 1.2 0.5 

WHS 0.0 --- --- 0.4 0.0 0.8 0.1 0.3 

YEP 1.4 --- --- 0.5 0.0 0.0 0.0 0.4 


Gill nets 
BLB 65.2 --- --- 5.5 16.0 0.3 0.0 17.4 

COC 0.2 --- --- 0.2 3.0 0.3 0.0 0.7 

GSF 0.0 --- --- 0.0 0.0 0.0 0.0 0.0 

NOP 1.8 --- --- 2.2 2.3 0.5 0.0 1.4 

RUD 1 0.5 --- --- 0.0 0.0 0.5 0.0 0.2 

WAE 7.3 --- --- 4.3 0.2 2.5 1.0 3.1 

WHS 0.7 --- --- 0.5 0.2 0.8 0.0 0.4 

YEP 65.0 --- --- 27.8 1.7 2.2 0.0 19.3 


1 all fish sizes. 
2 Historic data from all surveys conducted since 1999 including CPUE average. 

Species 1999 2000 2001 2002 2003 2004 2005 Average Objective 
Frame nets 

BLB
 CPUE 181 --- --- 18 25 7 6 47 ≤ 100 
PSD 5 --- --- 72 23 100 100 60 ---
RSD-P 0 --- --- 70 17 90 100 55 ---
Wr 110 --- --- 98 92 111 108 104 ---

Gill nets 
WAE
 CPUE 7.3 --- --- 4.3 0.2 2.5 1.0 3.1 ≥ 10 
PSD 77 --- --- 92 0 60 50 56 40 – 60 
RSD-P 5 --- --- 35 0 47 0 17 5 – 10 
Wr 91 --- --- 93 --- 86 87 89 ≥ 80 

YEP 
CPUE 65.0 --- --- 27.8 1.7 2.2 0.0 19.3 ≥ 15 
PSD 2 --- --- 28 60 38 --- 32 ---
RSD-P 0 --- --- 0 0 31 --- 8 ---
Wr 116 --- --- 103 103 99 --- 105 ---

1 Historic data from all surveys conducted since 1999. 

Table 2. 	Mean catch rate (CPUE; Catch/net night) of stock length fish for various 
fish species captured in experimental gill net sets, frame net sets, or 
electrofishing in Lake Alice, 1999 - 2005. 

Table 3. 	Mean catch rate (CPUE; catch/net night), proportional stock density 
(PSD), relative stock density of preferred length fish (RSD-P), and 
relative weight (Wr) for primary management species captured in 
experimental gill net sets, frame net sets, or electrofishing in Lake Alice, 
1999 - 2005. 
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Year Age N 
Age 

1 2 3 4 5 6 7 
---
--- 
---

641 
474 

8
--
--
--

658
487

9

502

2002 
2001 
1998 
1996 
1995 

2 
3 
6 
8 
9 

3 
5 
5 
1 
1 

138 
151 
145 
116 
126 

306 
243 
277 
212 
182 

---
370 
403 
368 
241 

---
---

486 
505 
286 

---
---

533 
568 
386 

---
---

557 
600 
413 

Mean --- 15 136 244 346 425 496 523 558 573 502 
SE --- --- 6 22 36 70 56 57 83 85 0 
Increment --- --- 109 102 80 70 28 34 15 -71 ---

1Mean Comparison 
  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 
494 
497 
490 

---
---
---
---

--- 
--- 
--- 
--- 

---
---
---
---

--
--
--
--

1 Willis et al. 2001. 

Year N 
Age 

1 2 3 4 5 6
2004 15 --- 321 382 --- --- 561
2003 9 147 214 --- --- --- --
2002 50 156 372 459 464 504 583
1999 47 240 308 455 491 572 604

Table 4. 	 Mean back-calculated length (mm) at age, standard error (SE), and 
length increment (Increment; mm) for walleye captured in experimental 
gill net sets in Alice Lake, 2004. 

 

 
  

 
 

  
  

Table 5. 	 Weighted mean length at capture (mm) for walleye age-1 through age 
6 captured in experimental gill net sets in Lake Alice, 1999 – 2004.  
Note: sampling was conducted at approximately the same time during 
each year allowing comparisons among years to monitor growth 
trends. 
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Year  Age  N
Age 

 1 2 3 4 5 6 7 8
2001 3 14 100 208 300 --- --- --- --- --
2000 4 7 80 197 268 325 --- --- --- --
1999 5 12 67 165 262 309 354 --- --- --
1998 6 16 57 168 262 312 347 373 --- --
1997 7 6 60 146 221 279 333 363 381 --
1996 8 1 55 120 162 251 324 382 404 420
Mean --- 56 70 167 246 295 340 373 393 420 
SE --- --- 7 13 20 13 7 5 12 0 
Increment --- --- 97 79 49 44 33 20 27 ---

Year Species Size Number

1996 WAE fry 2,300,000

1997 WAE fry 2,508,300

1998 WAE fry 2,200,000

2001 WAE fry 1,200,000

2003 WAE fry 1,200,000

2004 WAE fry 1,500,000


WAE fingerling 229,700

2005 WAE fry 1,150,000


YEP fingerling 1,000


Table 6. 	Mean back-calculated length (mm) at age, standard error (SE), and 
length increment (Increment; mm) for European rudd captured in frame 
net sets in Alice Lake, 2004.   

 

 

Table 7. Stocking history (10-year) including size and number for fishes 
stocked into Lake Alice, 1966 - 2005. 

Table 8. 	 Numbers of walleye sampled in gill nets (n) by year class and 
associated stocking history (Number stocked x 1,000) for walleye 
captured in Lake Alice, 1999 - 2004. 

Year Class 
Survey Year 2003 2002 2001 2000 1999 1998 1997 1996 
2004 3 5 5 1 
2003 --- 6 3
 2002 --- --- 25 3 5 3 12 3 
1999 --- --- --- --- --- 3 8 33 

Number stocked 
fry 1,200 1,200 2,200 2,508 2,300 

  small fingerling 
  large fingerling 

255	 Lake Alice 



70 100 130 160 190 220 250 280 310 340 370 400 430 460 490

70 100 130 160 190 220 250 280 310 340 370 400 430 460 490

N
um

be
r (

n)
 

100


75


50


25


0


100


75


50


25


0


100


75


50


25


0


< 5 inches 5 - 10 in 10 – 15 in 15 – 20 in 
2003


CPUE = 25

PSD = 23


RSD-P = 17


2004

CPUE = 7

PSD = 72


RSD-P = 70


2005

CPUE = 6


PSD = 100

RSD-P = 100


60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500


Total Length (mm) 

Figure 2. 	Length frequency, catch-per-unit-effort (CPUE; catch/net night) of 
stock length fish, proportional stock density (PSD), and relative stock 
density of preferred length fish (RSD-P) for black bullhead captured in 
frame nets in Lake Alice, 2003 - 2005. 

256	 Lake Alice 



280 320 360 400 440 480 520 560 600 640 680 720 760 800 840 880 920 960 100

280 320 360 400 440 480 520 560 600 640 680 720 760 800 840 880 920 960 100

< 5 in 15 - 20 in 20 – 25 in 25 – 30 in > 30 in

5


4


3


2


1


0


5
 2004

CPUE = 1
4

PSD = 31


3
 RSD-P = 8

2


1


0


5
 2005


4
 N = 0


3


2


1


0


280 320 360 400 440 480 520 560 600 640 680 720 760 800 840 880 920 960 1000


2003 
CPUE = 2 
PSD = 86 

RSD-P = 29 

Total Length (mm) 

N
um

be
r (

n)
 

Figure 3. 	Length frequency, catch-per-unit-effort (CPUE; catch/net night) of 
stock length fish, proportional stock density (PSD), and relative stock 
density of preferred length fish (RSD-P) for northern pike captured in 
experimental gill net sets in Lake Alice, 2003 - 2005. 
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Figure 4. 	Length frequency, catch-per-unit-effort (CPUE; catch/net night) of 
stock length fish, proportional stock density (PSD), and relative stock 
density of preferred length fish (RSD-P) for european rudd captured in 
frame nets sets in Lake Alice, 2003 - 2005. 
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Figure 5. 	Length frequency, catch-per-unit-effort (CPUE; catch/net night) of 
stock length fish, proportional stock density (PSD), and relative stock 
density of preferred length fish (RSD-P) for walleye captured in 
experimental gill net sets in Lake Alice, 2003 - 2005. 
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Figure 6. Length frequency, catch-per-unit-effort (CPUE; catch/net night) of 
stock length fish, proportional stock density (PSD), and relative stock 
density of preferred length fish (RSD-P) for yellow perch captured in 
experimental gill net sets in Lake Alice, 2003 – 2005. 
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Lake Cochrane 


Site Description 


Location 
  Water designation number (WDN) 23-0005-00 

  Legal description T114N-R47W-Sec.4-5,8 

County (ies) Deuel 


  Location from nearest town five and one half miles south and 2 miles west of Gary, SD 


Survey Dates and Netting Information 
  Dates of current survey 	 June 8 – 10, June 21, 2004  

June 21, September 22, 2005 

  Date of most recent survey June 11, July 16 – 18, 2002 

Gill net sets (n) 6 (2004) 


  Frame net sets (n) 18 (2004)

  Spring electrofishing (min) 66 (2004); 72 (2005) 

  Fall electrofishing (min) 72 (2005)


Morphometry (Figure 1)
  Watershed area (acres) 833

  Surface area (acres) 355

 Maximum depth (ft) 24

  Mean depth (ft) 13


Ownership and Public Access 
Lake Cochrane is a meandered lake managed by the SDGFP.  A single public access site is present 
on the western shore of Lake Cochrane and is maintained by the SDGFP (Figure 1).  The property 
surrounding Lake Cochrane is owned by the State of South Dakota and private ownership. 

Watershed and Land Use 
The Lake Cochrane watershed is comprised of a mix of cropland (55%), pasture or grassland (23%), 
municipal (16%), woodland (5%), and other uses (1%). Lake Cochrane is highly developed and lake 
homes and/or cabins are present around nearly the entire lakes shoreline. 

Water Level Observations 
Water levels remain at the historic average. 

Aquatic Vegetation and Exotics 
Submergent vegetation is fairly extensive throughout the lake.  Emergent vegetation is rare along the 
shoreline of Lake Cochrane and covers about 5% of the lakes surface.  No un-naturalized exotic 
vegetation or wildlife was reported during this survey. 

Fish Management Information 
Primary species 	 black crappie, bluegill, largemouth bass, northern pike, walleye, 

yellow perch 
  Other species 	 black bullhead, bluegill x green sunfish hybrid, smallmouth bass, 

common carp, fathead minnow, green sunfish, shorthead 
redhorse, white sucker

  Management classification warm-water permanent 

  Fish Consumption Advisories none 
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Figure 1. Lake Cochrane contour map. 
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Management Objectives 

1) Maintain a mean gill net CPUE of stock length walleye ≥ 10, a PSD of 40 – 60, 
an RSD-P of 5 – 10, and a mean Wr > 80. 

2) Maintain a mean frame net CPUE of stock length black crappie ≥ 15, a PSD of 
30 – 60, an RSD-P of 5 – 10, and a mean Wr > 80. 

3) Maintain a mean frame net CPUE of stock length bluegill ≥ 25, a PSD of 20 – 
60, an RSD-P of 5 – 20, and a mean Wr > 80. 

4) Maintain a mean gill net CPUE of stock length yellow perch ≥ 15 and a mean 
Wr > 80. 

5) Maintain a mean spring night electrofishing CPUE of stock length largemouth 
bass ≥ 50, a PSD of 20 – 40, an RSD-P of 0 – 10, and a mean Wr > 80. 

6) Maintain a mean frame net CPUE of stock length bullhead ≤ 100, a mean Wr > 
80, and encourage commercial harvest during periods of high abundance. 

7) Monitor water levels and winterkill events. 

Results and Discussion 

Lake Cochrane is a relatively small, permanent, natural lake situated in 
the eastern reaches of the Coteau des Prairie, a plateau formed by glacier action 
in northeast South Dakota.  The watershed of Lake Cochrane is also relatively 
small and encompasses roughly 900 acres. Due to the small watershed of Lake 
Cochrane limited runoff contributes to the lake water level.  Water levels of Lake 
Cochrane are most likely maintained by springs that feed into the lake and that 
are likely found on the shores as well as on the lake bottom.  Lake Cochrane is 
one of the more developed lakes in northeastern South Dakota and the shoreline 
is generally inhabited by cabin and home owners.  Lake Cochrane is a location of 
destination for various recreational activities during summer and winter and 
receives a great deal of boating traffic.  Lake Cochrane provides an excellent 
sport fishery due to the diverse fish species composition.  Currently Lake 
Cochrane is primarily managed as a black crappie, bluegill, largemouth bass, 
walleye and yellow perch fishery. Overall, as many as 13 species of fish 
contribute to the fishery in Lake Cochrane. 

Primary Species 

Black crappie: During 2004, the mean frame net CPUE of stock length 
black crappie was 8.2 (Table 1) and below the objective range for a moderate 
density (≥15 fish/net night) black crappie population (Table 3).  The abundance of 
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black crappie in Lake Cochrane has generally remained low from year-to-year 
and currently is considered moderate-low density (Table 2; Table 3).  Ermer et al. 
(2005) reported that the black crappie population in Lake Cochrane had 
demonstrated consistent recruitment, but the recruitment was not substantial and 
was not likely to produce a moderate density population.  Competition from other 
fish species (e.g., panfish) was the most likely culprit in limiting black crappie in 
Lake Cochrane.  Subsequently, the abundance of black crappie in Lake 
Cochrane was nearly 50% higher than the 1999 – 2005 average. 

Black crappie captured in frame nets during 2004 ranged in total length 
from 160 to 280 mm (Figure 2).  The PSD and RSD-P of black crappie captured 
in frame nets during 2004 was 45 and 14, respectively (Table 1; Table 3; Figure 
2). The size structure of black crappie in Lake Cochrane, based on the PSD and 
RSD-P, was relatively balanced based on length and near or within the objective 
range at the time of the 2004 survey (Table 3).  Recruitment patterns of black 
crappie in Lake Cochrane have been relatively consistent (Ermer et al. 2005).  
Although no growth information was available for black crappie in Lake Cochrane 
in 2004, crappies have typically attained 83 mm and 147 mm in length based on 
average statewide growth at age-1 and age-2, respectively.  The 2004 frame net 
sample of black crappie likely contained a minimum of three year classes of 
crappie (Figure 2). A large proportion of the black crappies captured in Lake 
Cochrane during 2004 were greater than 203 mm (8 inches).  The condition of 
black crappie in Lake Cochrane during 2004 was within the objective of ≥ 80 with 
a mean Wr of 95 (Table 1; Table 3). There was no apparent change in black 
crappie condition as length increased. 

Sunfish: The sunfish population in Lake Cochrane is comprised of bluegill, 
green sunfish, and bluegill hybrids (bluegill x green sunfish cross).  Differentiating 
between bluegill and bluegill hybrids can be difficult in the field; therefore, 
analysis of the sunfish population combined is warranted with special attention to 
the bluegill population.  The mean frame net CPUE of stock length bluegill, 
bluegill hybrid, and green sunfish during 2004 was 57.5, 75.0, and 0.2, 
respectively (Table 1). The 2004 CPUE of all sunfishes combined was 132.7 and 
well above the moderate-density objective (≥ 25) for sunfish in Lake Cochrane 
(Table 3). Dating back to 1999 sunfish abundance in Lake Cochrane has been 
considered high density with a 1999 – 2005 average CPUE of 77.7 (Table 2; 
Table 3). The abundance of sunfish in 2004 was above the 1999 – 2005 
average and the highest CPUE during that same interval (Table 3).   

The total length of sunfish captured in frame nets during 2004 ranged from 
120 to 200 mm (Figure 2). The PSD of bluegill captured in frame nets during 
2004 was 92 and the RSD-P was 2 (Table 1; Table 3; Figure 2).  The high PSD 
indicated the presence of a large percentage of quality length (≤ 230 mm) 
bluegill.  Subsequently, the PSD and RSD-P for bluegill in Lake Cochrane in 
2004 fell outside the objective range. However, the population size structure of 
bluegill in Lake Cochrane has improved during each survey year from 2000 
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through 2004 as shown by the increased PSD and RSD-P.  For example, during 
2000 no preferred length (≥200 mm) bluegill had been captured; however, in 
2002 and 2004 the percentage of preferred length bluegill in the sunfish 
population increased each year. Past management actions to improve the 
bluegill population in Lake Cochrane have included maintaining a high walleye 
population abundance through annual stockings, implementation of minimum 
length limits on walleye and largemouth bass, and removal of panfish through 
netting. No growth information was available for bluegill in Lake Cochrane; 
however, the condition of bluegill in Lake Cochrane during 2004 was above the 
objective of 80 with a mean Wr of 98 (Table 1; Table 3). 

Black bass: The Lake Cochrane black bass population is comprised of 
largemouth bass and smallmouth bass. No smallmouth bass were captured in 
any gear during 2004 or 2005. The 2004 and 2005 mean spring night 
electrofishing CPUE of stock length largemouth bass was 128.4 and 94.9, 
respectively (Tables 1 – 3). From 1999 – 2005 the spring night electrofishing 
CPUE of stock length largemouth bass has ranged from 94.0 to 128.4 with an 
average of 110.1. Overall, the largemouth bass population at the time of the 
most recent survey was above the objective range for abundance (≥ 50 
fish/hour). Ermer et. al (2005) reported that it may be necessary to sacrifice 
some quality (e.g., increased abundance and decreased size structure) in the 
largemouth bass population to improve the sunfish population by predation. 

Largemouth bass captured during fall night electrofishing during 2005 
ranged in length from 170 to 340 mm (Figure 4).  The PSD of largemouth bass 
captured during fall night electrofishing during 2005 was 15 and the RSD-P was 
zero (Table 1; Table 3; Figure 4). The PSD was below the objective PSD range 
(20 – 40); however, the RSD-P of largemouth bass in 2005 was within the 
objective range of 0 – 10. Roughly 9% of the largemouth bass captured in 2005 
were within the 12 to 18 inch protected slot length.  However, no largemouth 
bass were captured that exceeded the 18 inch upper slot length.  Growth of 
largemouth bass in Lake Cochrane has been slow when compared to the 
regional and statewide averages with bass obtaining quality length (≥ 300 mm) 
between age-4 and age-5 (Table 4; Table 6).  Condition of largemouth bass 
captured during 2005 was within the objective range (≥80) with a mean Wr of 95 
(Table 1; Table 3). 

Walleye: The mean gill net CPUE of stock length walleye during 2005 
was 8.0 (Table 1) and below the objective range (≥ 10 stock length fish/net night) 
for walleye in Lake Cochrane. Dating back to 1999 walleye abundance in Lake 
Cochrane based on gill net CPUE has ranged from 4.7 to 16.3 stock length 
walleye/net night with an average of 9.7 (Table 2; Table 3).  The gill net CPUE of 
stock length walleye during 2005 indicated moderate-low density.   

Walleye captured in gill nets during 2004 ranged in length from 190 to 640 
mm (Figure 2). The PSD of walleye captured in gill nets during 2004 was 13 and 

265 Lake Cochrane 



the RSD-P was 10 (Table 1; Table 3; Figure 2).  The 2004 PSD of 13 was below 
the objective PSD range (40 – 60). Conversely, the RSD-P of 10 for walleye in 
2005 was within the objective range of 5 – 10 indicating a proper proportion of 
preferred length (≥ 508 mm) walleye in the population.  A wide length range of 
walleye were captured during the 2004 survey.  Of the walleye captured a high 
percentage were just below quality length (380 mm).  Only 10 percent of the 
walleye captured in gill nets were above the 356 mm (14 inch) minimum length 
restriction enforced on Lake Cochrane (Figure 2). 

During the 2004 survey a total of six year classes of walleye were 
represented in the catch (Table 7; Table 9).  Based on the 2004 survey, three of 
the four walleye stockings from the past 10 years were represented in the catch, 
which occurred in 1996, 1997, and 2002 (Table 8; Table 9).  Natural reproduction 
by walleye in Lake Cochrane was apparently successful during at least three of 
the past 10 years, which included 1999, 2001, and 2003.  Natural reproduction 
was likely successful in other years but the extent of its success was unknown 
due to the confounding of the catch with stocked walleye.  Natural reproduction 
by walleye in Lake Cochrane has been variable from year-to-year.   

Ermer et. al (2005) reported that walleye were targeted by 25 percent of 
anglers in Lake Cochrane.  Based on the high percentage of anglers seeking 
walleye in Lake Cochrane and the sporadic history of walleye year classes in 
Lake Cochrane it is likely that biennial stockings to maintain the walleye 
population are needed. Ermer et al. (2005) suggested biennial stocking of 
walleye large fingerlings should be implemented.  Fall night electrofishing was 
conducted in 2005 resulting in a CPUE of age-0 walleye of 1/hr of electrofishing, 
indicating a very weak naturally produced year class.  Generally, a fall night 
electrofishing CPUE exceeding 75 would negate the need for stocking the 
following spring.  Subsequently, a total of 16,000 walleye large fingerlings were 
stocked into Lake Cochrane during fall 2005 (Table 8). 

Growth of walleye was similar from 2000 through 2004 (Table 5; Table 7).  
Generally, growth of walleye in Lake Cochrane has been slightly slower than the 
regional and statewide average with walleye achieving quality length (380 mm) 
between age-3 and age-4. Condition of stock length walleye captured in gill nets 
in 2004 was 78 and below the objective range of 80.  There was no apparent 
pattern in Wr among various length groups indicating equal food availability to all 
fish sizes. 

Yellow Perch: The yellow perch population in Lake Cochrane have a 
history of slow growth, poor size structure, high abundance of sub-quality length, 
and a willingness of anglers to harvest sub-quality length fish.  The mean gill net 
CPUE of stock length (200 mm) yellow perch in 2004 was 67.2 and well above 
the objective range (≥ 15 fish/net night) for perch in Lake Cochrane (Tables 1 – 
3). Since 1999 the gill net CPUE of stock length yellow perch has fluctuated with 
a low of 67.2 (2004) and a high of 152.8 (2000) (Table 2; Table 3).  Overall, the 
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yellow perch population in Lake Cochrane is classified as high density; however, 
the density of yellow perch has declined steadily since 2000.  During 2004, 
yellow perch ranged in total length from 100 to 240 mm (Figure 2), had a PSD of 
51, and no preferred length (≥ 250 mm) perch were captured (Tables 1 – 3; 
Figure 2). The condition of yellow perch in Lake Cochrane was within the 
objective (≥ 80) with a mean Wr of 89. 

Other Species 

Black bullhead: The mean frame net CPUE of stock length black bullhead 
during 2004 was 30.1 (Table 1) and within the objective (≤ 100) for black 
bullhead in Lake Cochrane (Table 3).  Dating back to 1999 black bullhead 
abundance in Lake Cochrane based on mean frame net CPUE of stock length 
fish has been considered moderate-low density and the CPUE has generally not  
exceeded 55 stock length fish/net night (Table 2; Table 3).  The abundance of 
black bullhead in 2004 was about 35% lower than the 1999 – 2005 average of 
46.1 fish/net night and the lowest CPUE during the seven year period dating 
back to 1999 (Table 2; Table 3). In fact, the abundance of black bullhead in Lake 
Cochrane has declined steadily since 2000 (Tables 1 – 3). 

Black bullhead captured in frame nets during 2004 suggested the 
presence of a single large year class, with the total length ranging from 220 to 
330 mm (Figure 2).  The PSD of black bullhead captured in frame nets during 
2004 was 100 and the RSD-P was 54 (Table 1; Table 3; Figure 2).  The high 
PSD indicated the presence of a large percentage of quality length (≥ 230 mm) 
black bullhead. Based on the length frequency histogram the black bullhead 
population in Lake Cochrane was mostly comprised of a year class that had a 
modal total length near 280 mm. 

Based on the 2004 length frequency histogram (Figure 2), black bullhead 
reproduction has not been successful in recent years.  Recruitment of black 
bullhead is likely moderate, but sporadic depending on environmental factors 
during spawning. Apparently, conditions have not been favorable for black 
bullhead reproduction during recent years in Lake Cochrane based on the low 
abundance and the high proportion of larger quality length (≥ 230 mm) fish in the 
population.  The condition of black bullhead in Lake Cochrane during 2004 was 
above the objective of 80 with a mean Wr of 89 (Table 1; Table 3).   

Northern Pike: During 2004 only a single northern pike was captured in gill 
nets and two pike in frame nets.  The CPUE of stock length northern pike in Lake 
Cochrane during 2005 was 0.2 for gill nets (Table 1).  Northern pike typically are 
not sampled consistently using standard lake survey methods; however, northern 
pike in Lake Cochrane have generally been considered low density with a 1999 – 
2000 mean CPUE of stock length fish of 0.8 for gill nets (Table 1; Table 2).  
Northern pike were collected from Lake Cochrane that ranged in length from 720 
to 980 mm. The PSD was 100 and the RSD-P was 100 for northern pike 
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captured in gill nets (Table 1).  No growth information was available; however, 
the high abundance of yellow perch would likely provide ample prey for larger 
northern pike. In addition, the condition of northern pike was within the objective 
range with a mean Wr of 96 and 90 for pike captured in gill nets and frame nets, 
respectively. Overall, it appears that Lake Cochrane contains sufficient food 
availability for acceptable northern pike condition; however, the population 
density of pike is relatively low. 

Other: Common carp, shorthead redhorse, and white sucker were other 
fish species captured during the 2004 survey; however, the abundance of these 
fish species was considered low density (Table 1, Table 2).  The contribution of 
species other than black crappie, bluegill, largemouth bass, walleye, northern 
pike and yellow perch to the fishery at the time of this survey was likely minimal. 

Summary 

Lake Cochrane is managed as a black crappie, bluegill, largemouth bass, 
walleye and yellow perch fishery. In addition, black bullheads are monitored 
closely to assess abundance. During 2004, black bullhead abundance was 
within the objective range for frame net CPUE (≤ 100 stock length fish/net night). 
In fact, black bullhead mean frame net CPUE in 2004 was nearly 35 percent 
lower than the 1999 – 2005 average and indicates that abundance of bullhead in 
Lake Cochrane has declined.  In addition, the size structure of black bullhead has 
increased as represented by the high PSD and RSD-P values.  The decreased 
abundance of black bullhead accompanied by the increased size structure likely 
indicates that predation by species such as walleye, northern pike, and 
largemouth bass coupled with poor natural reproduction is keeping the bullhead 
population abundance within the objective range.  Commercial harvest of black 
bullhead is not needed at the present time, but should be encouraged if the 
abundance of black bullhead in Lake Cochrane increases above the objective 
range to minimize the impact of high bullhead abundance on sport fish in Lake 
Cochrane. Based on the 2004 survey black bullhead are not likely having any 
negative impact on the sport fishery. 

The mean frame net CPUE of stock length black crappie during 2004 was 
below the objective range (≥ 15) for black crappie in Lake Cochrane.  Dating 
back to 1999 black crappie abundance in Lake Cochrane has been considered 
moderate-low density. However, the abundance of black crappie in 2004 was 
above the 1999 – 2005 average. At the time of the 2004 survey, the crappie 
population in Lake Cochrane was considered moderate-low density but 
maintained a balanced size structure and proper condition for growth. 

The mean frame net CPUE of stock length bluegill during 2004 was above 
the objective (≥ 25) for bluegill in Lake Cochrane.  Dating back to 1999 bluegill 
abundance in Lake Cochrane has been considered high density and the 
abundance of bluegill in 2004 was above the 1999 – 2005 average and the 
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highest in Lake Cochrane during that same period.  Inspection of the 2000 
through 2004 length frequency suggests that the size structure of bluegill in Lake 
Cochrane has improved and some preferred length (≥ 200 mm) bluegill are now 
present in the population. The high PSD indicated the presence of a large 
percentage of quality length (≥ 230 mm) bluegill. The condition of bluegill in Lake 
Cochrane during 2004 was within the objective range (≥ 80). 

Largemouth bass abundance in Lake Cochrane during 2005 was above 
the objective range (≥ 50). The largemouth bass abundance declined during the 
2005 electrofishing survey and the current mean CPUE of stock length bass is 
below the 1999 – 2005 average. Roughly 9% of the largemouth bass captured in 
2005 were within the 305 to 457 mm (12 to 18 inch) protected slot length.  
However, no largemouth bass were captured that exceeded the 18 inch upper 
slot length. Based on historic survey data largemouth bass maintain relatively 
consistent recruitment and slow growth.  The largemouth bass population has 
likely aided in improving the bluegill population size structure through predation. 

During 2004, the abundance of stock length (130 mm) yellow perch in 
Lake Cochrane based on mean gill net CPUE indicated that the yellow perch 
population was high density and well above the objective range of ≥15 stock 
length fish/net. However, the abundance of yellow perch has declined each year 
since 2000. 

The abundance of stock length (250 mm) walleye in Lake Cochrane based 
on mean gill net CPUE was indicative of a moderate-low density population and 
was below the objective range of ≥ 10 stock length fish/net.  In fact, the 2004 
estimated abundance for stock length walleye was slightly below the 1999 – 
2005 average. The PSD of 13 for walleye in Lake Cochrane during 2005 was 
below the objective of 40 – 60. Walleye in Lake Cochrane grow relatively slow 
compared to other waters in northeastern South Dakota achieving only 380 mm 
(quality length; 15-inches) in about four years.  In addition, the condition of 
walleye in Lake Cochrane does not meet the objective range (Wr ≥ 80). The 
decreased abundance and increasing size structure of yellow perch coupled with 
the high density of aquatic macrophytes in Lake Cochrane have likely limited 
walleye food availability and may have negatively influenced walleye condition 
during the 2004 survey. Only 10 percent of the walleye collected from Lake 
Cochrane during the 2004 survey were above the 356 mm (14-inch) minimum 
length restriction and available for angler harvest.  Abundance of young-of-the
year walleye based on fall night electrofishing indicated that natural reproduction 
was not successful during 2005. Subsequently, the stocking of 16,000 large 
fingerling walleye was completed in fall 2005.   
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Management Recommendations 

1) Conduct fish population assessment surveys on an biennial basis (next survey 
scheduled in summer 2006) to monitor fish abundance, fish population size 
structures, fish growth, and stocking success. 

2) Conduct spring night electrofishing on an annual basis to monitor the 
largemouth bass population. 

3) Collect scales from black crappie and bluegill to assess the age structure of the 
population. 

4) Stock walleye large fingerlings on a biennial basis at 1 lb/acre to maintain 
consistent year classes.  Stock northern pike and yellow perch in cases of 
complete winterkill events to establish a fish population.  Monitor water levels 
and winterkill events to assess stocking strategies. 
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Survey Year 
Species 

Abundance Stock Density Indices Condition 
CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2004 
Gill nets 

BLB 2.8 1.5 100 0 59 21 87 2 
BLC 2.5 1.7 13 16 0 --- 99 3 
BLG 3.3 1.1 90 10 0 --- 99 4 
GSF 0.2 0.3 0 --- 0 --- 75 ---
LMB 3.3 2.9 10 12 0 --- 85 1 
NOP 0.2 0.3 100 --- 100 --- 96 ---
SHR 0.2 0.3 100 --- 100 --- 111 ---
WAE 8.0 3.1 13 8 10 8 78 1 
YEP 67.2 8.7 51 4 0 --- 89 1 

  Frame nets 
BLB 30.1 11.8 100 0 54 4 89 1 
BLC 8.2 3.0 45 7 14 4 95 < 1 
BLG 57.5 5.9 92 1 2 1 98 1 

    BLGxGSF 1 75.0 20.0 --- --- --- --- --- ---
GSF 0.2 0.2 75 25 0 --- --- ---
SUN 2 132.7 --- 91 --- 3 --- --- ---
LMB 0.3 0.2 100 0 0 --- 67 10 
NOP 0.1 0.1 100 0 100 0 90 15 
WAE 0.7 0.4 0 --- 0 --- 77 2 
YEP 4.9 2.4 61 8 0 --- 82 3 

  Electrofishing
 LMB 3 128.4 59.2 26 6 1 1 85 1

2005 
Electrofishing
 LMB 94.9 34.2 15 6 0 0 95 < 1 
WAE 3,4,5 1.0 1.4 --- --- --- --- --- ---

1 all fish sizes. 
2 sunfish including bluegill, bluegill hybrids, and green sunfish. 
3 spring night electrofishing.
4 fall night electrofishing.
5 age-0 fish only. 

Table 1. Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in experimental gill net sets, frame net 
sets, or night electrofishing in Lake Cochrane, 2003 - 2005.  Confidence 
intervals include 80 percent (± CI-80) or 90 percent (± CI-90). 
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Species 
CPUE

1999 2000 2001 2002 2003 2004 2005 Mean 
Gill nets 

BLB --- 38.3 --- 8.3 --- 2.8 --- 16.5 
BLC --- 6.5 --- 0.5 --- 2.5 --- 3.2 
BLG --- 3.0 --- 2.3 --- 3.3 --- 2.9 

  BLGxGSF 1 --- 2.3 --- 1.3 --- 0.0 --- 1.2 
GSF --- 0.0 --- 0.0 --- 0.2 --- 0.1 
SUN 2 --- 5.3 --- 3.6 --- 3.5 --- 4.1 
LMB --- 0.3 --- 0.0 --- 3.3 --- 1.2 
NOP --- 1.5 --- 0.7 --- 0.2 --- 0.8 
SHR --- 0.0 --- 0.0 --- 0.2 --- 0.1 
WAE --- 16.3 --- 4.7 --- 8.0 --- 9.7 
YEP --- 152.8 --- 130.3 --- 67.2 --- 116.8 

Frame nets 
BLB --- 56.8 --- 51.5 --- 30.1 --- 46.1 
BLC --- 4.7 --- 3.9 --- 8.2 --- 5.6 
BLG --- 37.3 --- 23.2 --- 57.5 --- 39.3 

  BLGxGSF 1 --- 12.8 --- 25.3 --- 75.0 --- 37.7 
GSF --- 0.4 --- 1.3 --- 0.2 --- 0.6 
SUN 2 --- 50.5 --- 49.8 --- 132.7 --- 77.7 
LMB --- 0.2 --- 0.0 --- 0.3 --- 0.2 
NOP --- 0.2 --- 0.0 --- 0.1 --- 0.1 
WAE --- 0.6 --- 0.3 --- 0.7 --- 0.5 
YEP --- 0.0 --- 4.9 --- 4.9 --- 3.3 

Electrofishing 
LMB 3 94.0 109.0 124.0 --- --- 128.4 94.9 110.1 
WAE 4,5 --- --- --- --- --- --- 1.0 1.0 

1 all fish sizes. 
2 sunfish including bluegill, bluegill hybrids, and green sunfish. 
3 spring night electrofishing.
4 fall night electrofishing.
5 age-0 fish only.

Table 2. 	Historic mean catch rate (CPUE; Catch/net night) of stock length fish for 
various fish species captured in experimental gill net sets, frame net 
sets, or electrofishing in Lake Cochrane, 1999 - 2005. 
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Species 1999 2000 2001 2002 2003 2004 2005 Average Objective 
Frame nets 

BLB 
CPUE --- 57 --- 52 --- 30 --- 46.3 ≤ 100 
PSD --- 68 --- 100 --- 100 --- 89.3 ---
RSD-P --- 0 --- 28 --- 54 --- 27.3 ---
Wr --- 96 --- 88 --- 89 --- 91.0 ≥ 80 

BLC
 CPUE --- 5 --- 4 --- 8 --- 5.7 ≥ 15 
PSD --- 57 --- 77 --- 45 --- 59.7 30 – 60 
RSD-P --- 0 --- 10 --- 14 --- 8.0 5 – 10 
Wr --- 97 --- 88 --- 95 --- 93.3 ≥ 80 

BLG 
CPUE --- 37 --- 23 --- 58 --- 28.0 ≥ 25 
PSD --- 74 --- 89 --- 92 --- 61.3 20 – 60 
RSD-P --- 0 --- 0 --- 2 --- 0.7 5 – 20 
Wr --- 90 --- 95 --- 98 --- 94.3 ≥ 80 

SUN 2
 CPUE --- 51 --- 50 --- 133 --- 78 ≥ 25 
PSD --- 74 --- 86 --- 91 --- 84 20 – 60 
RSD-P --- 0 --- 1 --- 3 --- 1 5 – 20 

Gill nets 
WAE
 CPUE --- 16 --- 5 --- 8 --- 9.7 ≥ 10 
PSD --- 57 --- 64 --- 13 --- 44.7 40 – 60 
RSD-P --- 14 --- 54 --- 10 --- 26.0 5 – 10 
Wr --- 89 --- 87 --- 78 --- 84.7 ≥ 80 

YEP 
CPUE --- 153 --- 130 --- 67 --- 116.7 ≥ 15 
PSD --- 0 --- 31 --- 51 --- 27.3 ---
RSD-P --- 0 --- 0 --- 0 --- 0.0 ---
Wr --- 95 --- 92 --- 89 --- 92.0 ≥ 80 

Electrofishing 
LMB 3
 CPUE 94 109 124 --- --- 128 95 111.5 ≥ 10 
PSD 31 42 34 --- --- 26 15 20.5 40 – 70 
RSD-P 2 8 11 --- --- 1 0 0.5 10 – 20 
Wr --- --- --- --- --- 85 95 90.0 ≥ 80 

1 historic data from all surveys conducted since 1999.
2 sunfish including bluegill, bluegill hybrids, and green sunfish. 
3 spring night electrofishing. 

Table 3. 	Mean catch rate (CPUE; catch/net night), proportional stock density 
(PSD), relative stock density of preferred length fish (RSD-P), and 
relative weight (Wr) for primary management species captured in 
experimental gill net sets, frame net sets, or electrofishing in Lake 
Cochrane, 1999 - 2005. 
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Year Age N 
Age 

1 2 3 4 5 6 7 8
2003 
2002 
2001 
2000 
1999 
1998 
1997 
1996 

1 
2 
3 
4 
5 
6 
7 
8 

1 
66 
41 
62 

8 
5 
1 
1 

95 
90 
72 
78 
80 
71 
52 
95 

---
175 
176 
153 
168 
163 
127 
170 

---
---

242 
212 
233 
226 
189 
288 

---
---
---

275 
274 
266 
243 
369 

---
---
---
---

308 
297 
289 
409 

---
---
---
---
---

325 
315 
430 

---
---
---
---
---
---

346
443

---
---
---
---
---
---
---

456
Mean --- 185 79 162 232 285 326 357 395 456 
SE --- --- 5 6 14 22 28 37 49 0 

1Mean Comparison 
  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 	
Statewide 

99 
89 
80 
96 

183 
178 
180 
182 

246 
256 
266 
250 

299 
316 
325 
305 

332 
359 
356 
342 

---
---
---
---

--- 
--- 
--- 
--- 

--
--
--
--

1 Willis et al. 2001. 

Year Age N 
Age 

1 2 3 4 5 6 7 8 9
2003 
2002 
2001 
1999 
1997 
1996 
1995 

1 
2 
3 
5 
7 
8 
9 

3 
34 
13 

3 
2 
2 
1 

192 
167 
140 
118 
172 
169 
145 

---
256 
263 
197 
328 
296 
262 

---
---

302 
263 
409 
374 
356 

---
---
---

331 
486 
473 
423 

---
---
---

381 
522 
531 
503 

---
---
---
---

545 
567 
556 

--- 
---
--- 
--- 

572 
598 
593 

---
---
---
---
---

621 
621 

--
--
--
--
--
--

645
Mean --- 58 157 267 341 428 484 556 588 621 645


SE --- --- 9 18  26  35  35  6  8  0 0

1Mean Comparison 

  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 	
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 
494 
497 
490 

---
---
---
---

--- 
--- 
--- 
--- 

---
---
---
---

--
--
--
--

1 Willis et al. 2001. 

Table 4. Mean back-calculated length (mm) at age and standard error (SE) for 
largemouth bass captured during spring night electrofishing in Lake 
Cochrane, 2004. 

 

 
  

 
 
 
 
 
 

Table 5. 	 Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Lake Cochrane, 2004.   
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Year N  
Age 

1  2  3  4 5 6 7 8 
2005 134 --- 214 216 260 311 326 --- --

2004 185 142 200 258 294 321 334 357 464


Year N 
Age 

1 2 3 4 5 6 7 8 9 10
2004 58 219 265 310 --- 398 --- 594 635 645 --
2002 35 194 311 354 --- 361 --- 524 547 596 599
2000 72 249 271 394 449 497 566 

Year Species Size Number 


1996 WAE large fingerling 7,000 

1997 WAE large fingerling 9,250 

2000 WAE large fingerling 4,110 

2002 WAE large fingerling 4,509 

2005 WAE large fingerling 16,000 


Table 6. Weighted mean length at capture (mm) for largemouth bass captured 
during spring night electrofishing in Lake Cochrane, 1999 – 2004.  
Note: sampling was conducted at approximately the same time during 
each year allowing comparisons among years to monitor growth 
trends. 

 

 
 
  

Table 7. 	 Weighted mean length at capture (mm) for walleye captured in 
experimental gill net sets in Lake Cochrane, 1999 – 2004.  Note: 
sampling was conducted at approximately the same time during each 
year allowing comparisons among years to monitor growth trends.   

Table 8. Stocking history (10-year) including size and number for fishes stocked 
into Lake Cochrane, 1996 - 2005. 

Table 9. 	 Numbers of walleye sampled (n) by year class and associated 
stocking history (Number stocked x 1,000) for walleye captured in 
Lake Cochrane, 1999 - 2004.   

Year Class 
Survey Year 2004 2003 2002 2001 2000 1999 1998 1997 1996
 2004 --- 3 34 13 3 2 2
 2002 --- --- --- 7 6 3 1 
2000 --- --- --- --- --- 14 19 11 

Number stocked 
fry 

  small fingerling 
  large fingerling 4.5 4.1 9.3 7.0 
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Figure 3. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
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(RSD-P) for sunfish species, including bluegill, green sunfish, and 
bluegill hybrids (bluegill x green sunfish), captured in frame net sets in 
Lake Cochrane, 2002 – 2004. 
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Mina (Parmley) Lake 


Site Description 


Location 
  Water designation number (WDN) 26-0003-00 

  Legal description T123N-R66W-Sec.12-14, 23-26 

County (ies) Brown; Edmunds 


  Location from nearest town twelve miles west of Aberdeen 


Survey Dates and Netting Information 
  Dates of current survey 	 August 5 – 7, September 18, 2003 


August 3 – 5, September 21, 2004 

August 2 – 4, August 28, 2005 


  Date of most recent survey August 6 – 8, October 15, 2002 

Gill net sets (n) 6 


  Frame net sets (n) 18 

  Spring electrofishing (min) 0 

  Fall electrofishing (min) 63 (2003); 60 (2004); 50 (2005) 


Morphometry (Figure 1)
  Watershed area (acres) 195,000

  Surface area (acres) 806

 Maximum depth (ft) 27

  Mean depth (ft) 9


Ownership and Public Access 
Mina Lake is an artificial impoundment owned by the State of South Dakota and managed by the 
SDGFP. SDGFP manages two access sites on Mina Lake, a park and a game production area 
(Figure 1).  Mina Lake has mixed ownership including the State of South Dakota and private parties. 

Watershed and Land Use 
The Mina Lake watershed is comprised of a mix of cropland, pasture or grassland (84%), housing 

(10%), and woodland (5%). 


Water Level Observations 
Water levels are at the historic average.  Mina Lake is classified as eutrophic. Erosion and agricultural 
run-off are contributing silt and nutrients to Mina Lake. Heavy blue-green algae blooms are common 
throughout the summer. 

Aquatic Vegetation and Exotics 
Emergent and submergent vegetation are restricted to the upper portions of the impoundment.  Steep 
and constantly eroding shorelines are not conductive to vegetation establishment in the lower end of 
the lake. No un-naturalized exotic vegetation or wildlife was reported during this survey. 

Fish Management Information 
  Primary species 	 black crappie, bluegill, channel catfish, walleye, yellow perch 
  Other species 	 black bullhead, common carp, fathead minnow, freshwater drum, 

golden shiner, largemouth bass, northern pike, smallmouth bass, 
white bass, white sucker 

  Management classification warm-water permanent 

  Fish Consumption Advisories none 
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Figure 1. Mina Lake contour map. 
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Management Objectives 

1) Maintain a mean gill net CPUE of stock length walleye ≥ 10, a PSD of 40 – 60, 
an RSD-P of 5 – 10, and a mean Wr > 80. 

2) Maintain a mean frame net CPUE of stock length black crappie ≥ 15, a PSD of 
30 – 60, an RSD-P of 5 – 10, and a mean Wr > 80. 

3) Maintain a mean frame net CPUE of stock length bluegill ≥ 25, a PSD of 20 – 
60, an RSD-P of 5 – 20, and a mean Wr > 80. 

4) Maintain a mean gill net CPUE of stock length yellow perch ≥ 15 and a mean 
Wr > 80. 

5) Maintain a mean frame net CPUE of stock length bullhead ≤ 100, a mean Wr > 
80, and encourage commercial harvest during periods of high abundance. 

6) Monitor water levels and winterkill events. 

Results and Discussion 

Mina Lake is a large, artificial, impoundment located 12 miles west of 
Aberdeen, SD. The lake began as an outgrowth of a proposed project to 
recharge the nearly dry Scatterwood lakes in Faulk and Edmunds counties.  
Surveys by the Department of Game, Fish and Parks and the State Engineer 
revealed a more feasible plan was to create a new lake and from this concept 
Mina Lake originated. The construction of the dam was originally denied by the 
state due to the lack of funds. However, the depression of the 1930’s which 
starved the State for funds came to the rescue with the formation of the 
Emergency Relief Administration of the federal government, which paid for the 
labor to construct the dam. The Mina Dam Committee raised the necessary 
funds in the amount of $4,500 to purchase easements for lands to be flooded. 
Construction of the dam began in September of 1933 and construction of Mina 
Lake was completed in 1935. Mina Lake was originally named “Shake Maza” a 
Sioux Indian name meaning horseshoe-shaped; however, the name never 
caught on with the public and today most refer to the lake as Mina Lake.  Another 
common name for Mina Lake is Lake Parmley, which was coined after J. W. 
Parmley, who was a leader of the Aberdeen Civic Association that favored the 
project at a public meeting in 1933 and supported the project planning for the two 
years prior to the lakes construction.  Currently Mina Lake is primarily managed 
as a bluegill, black crappie, walleye and yellow perch fishery.  In addition, plans 
have been developed to utilize the riverine-type habitat of Lake Mina to produce 
a channel catfish population.  Overall, as many as 16 species of fish contribute to 
the fishery in Mina Lake. 
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Primary Species 

Black crappie: During 2005, the mean frame net CPUE of stock length 
black crappie was 0.9 (Table 1) and well below the objective range (≥15 fish/net 
night) for black crappie in Mina Lake (Table 3).  Historically, abundance of black 
crappie has fluctuated based on year class strength.  Starting in 2002 the frame 
net CPUE of stock length crappie dropped five consecutive years from 131 in 
2001 to < 1 in 2005 (Table 2; Table 3). Ermer et al. (2005) attributed the high 
CPUE in 2001 to a strong 1998 year class that had fully recruited to the frame 
net sampling gear. In fact, at the time of the 2002 survey the 1998 year class of 
black crappie contributed nearly 100 percent to the crappie population.  During 
subsequent years the 1998 year class continued to contribute a high proportion 
of the population while natural reproduction was minimal.  Eventually, the 1998 
year class likely had been removed by anglers and/or succumbs to natural 
mortality. Because limited year classes had been produced in Mina Lake since 
1998 the population abundance declined precipitously in conjunction with the 
continued loss of the 1998 year class to mortality.  Unfortunately, black crappie 
recruitment in Lake Mina has proven inconsistent with occasional large year 
classes produced, such as in 1998 (Ermer 2005).  Lack of consistent recruitment 
precludes the ability to sustain a moderate density black crappie population in 
Mina Lake. 

Black crappie captured in frame nets during 2005 ranged in total length 
from 110 to 300 mm (Figure 3).  The PSD and RSD-P of black crappie captured 
in frame nets during 2005 were each 59 (Table 1; Table 3; Figure 3).  Generally, 
two year classes of black crappie were apparent in the catch during 2005 
including a cohort of fish near 290 mm total length and another with a modal total 
length near 140 mm.  Ermer (2005) reported that black crappie from the large 
1998 year class in 2002 were roughly 200 to 230 mm total length.  Based on 
length frequency information the black crappie population sampled from 2003 
through 2005 was almost exclusively comprised of the 1998 year class with 
modal lengths during each year of 240 mm, 260 mm, and finally 280 mm in 2003, 
2004, and 2005, respectively (Figure 3). In 2005, the black crappie from the 
1998 year class were age 7 and most likely approaching the upper threshold of 
black crappie longevity.  Conversely, the black crappies in the 2005 survey near 
140 mm total length were likely age 1 fish from a relatively small 2004 year class.   

Consequently, recruitment patterns of black crappie in Mina Lake have 
been very poor and sporadic depending on environmental factors during 
spawning. Based on length frequency black crappie have not produced a 
“strong” year class since 1998. Condition of black crappie was good during 2005 
and within the objective range with a mean Wr of 117 (Table 1; Table 3; Figure 
3). 
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Bluegill: The mean frame net CPUE of stock length bluegill during 2005 
was 6.4 (Table 1) and below the objective (≥ 25) for bluegill in Mina Lake (Table 
3). Dating back to 1999, bluegill abundance in Mina Lake has consistently been 
classified as low density and the 1999 – 2005 average CPUE is 7.3 (Table 2; 
Table 3). The abundance of bluegill in 2005 was below the 1999 – 2005 average 
(Table 3). 

The total length of bluegill captured in frame nets during 2005 ranged from 
120 to 250 mm (Figure 4) with roughly 90 percent of the bluegill less than 190 
mm (7.5 inches). The PSD of bluegill captured in frame nets during 2005 was 71 
and the RSD-P was 10, which are each within or near the objective ranges 
(Table 1; Table 3; Figure 4). The relatively high PSD indicated the presence of a 
large percentage of quality length (≥ 150 mm) bluegill. The 2004 netting data 
indicated four consecutive year classes present in the frame net catch (Figure 4).  
However, a relatively large 2004 year class of bluegill dominated the bluegill 
population in Mina Lake at the time of the 2005 survey (Figure 4).  No growth 
information was available for bluegill in Mina Lake; however, the condition of 
bluegill in Mina Lake during 2005 was above the objective of 80 with a mean Wr 
of 119 (Table 1; Table 3). 

Based on historic survey results it may be unlikely that the bluegill 
population in Mina Lake could be maintained at a density considered moderate 
(25 fish/net night). Ermer et al. (2005) reported that bluegill recruitment in Mina 
Lake was low and inconsistent.  Most likely, the limiting factor for bluegill 
abundance in Mina Lake is low recruitment attributed to the lack of quality habitat 
for reproduction and rearing. Hypothetically, the inconsistencies in bluegill 
recruitment could be due to changing environmental conditions in the Lake Mina 
impoundment and specifically fluctuating water levels and high nutrient inputs.   

Largemouth bass: Largemouth bass are present in Mina Lake. 
Electrofishing is the commonly used sampling technique to assess largemouth 
bass populations. Specifically, spring night electrofishing is the most desirable 
sampling method; however, spring night electrofishing has not been conducted 
on Mina Lake. Furthermore, although fall night electrofishing has been 
conducted on an annual basis the method has not consistently sampled 
largemouth bass in Mina Lake. Therefore, the assessment of the largemouth 
bass population in Mina Lake has been difficult and entirely dependent on 
incidental catch in frame nets.  During 2005, the mean frame net CPUE of stock 
length largemouth bass was zero. In fact, no stock length largemouth bass have 
been collected from Mina Lake since 2002 (Table 2; Table 3).  Historically, the 
abundance of largemouth bass in Mina Lake has been low based on frame net 
catch (Table 2). 

The last largemouth bass stocking occurred in 1990 when 40,000 
fingerlings were stocked into Mina Lake.  However, largemouth bass stockings 
have generally been deemed unsuccessful in northeastern South Dakota due to 
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limited over winter survival and most largemouth bass fingerling stockings have 
been discontinued. A 380 mm (15 inch) minimum length restriction was in place 
on Mina Lake at the time of this survey. 

Walleye: The mean gill net CPUE of stock length walleye during 2005 
was 0.3 (Table 1) and far below the objective range (≥ 10 stock length fish/net 
night) for walleye in Mina Lake.  Dating back to 1999 saugeye-walleye 
abundance in Mina Lake based on gill net CPUE has ranged from 0.3 to 10.5 
stock length saugeye-walleye/net night with an average of 2.7 (Table 2; Table 3).  
The gill net CPUE of stock length walleye during 2005 indicated very low density.   

Only two walleye were captured in gill nets during 2005, which ranged in 
length from 500 to 510 mm (Figure 7). The PSD and RSD-P of walleye captured 
in gill nets during 2005 was impossible to determine based on the low sample 
size. Similar to the 2003 and 2004 survey, a narrow length range of walleye 
were captured during the 2005 survey (Figure 7).  Of the walleye captured in gill 
nets from 2003 through 2005 a high percentage were within the quality (380 mm) 
and preferred (508 mm) length groups. 

During the 2005 survey only the 1999 year class of walleye was 
represented in the catch (Table 9; Table 11; Figure 7).  Based on the 2005 
survey, none of the stockings from the past 10 years were represented in the 
walleye catch, which occurred in 1996 – 1998 and 2002 – 2004 (Table 8). The 
absence of all recent fish stockings from the net catch is an uncommon 
occurrence in fish sampling. Natural reproduction by walleye in Mina Lake was 
apparently successful during at least two of the past 10 years, which included 
1999 and 2001. 

Growth of walleye was similar in 2003 and 2004 (Table 4; Table 5).  
Generally, growth of walleye in Mina Lake has been moderate and similar to the 
regional and statewide average with walleye achieving quality length (380 mm) 
between age 3 and age 4. During the 2005 survey limited growth information 
was available due to the low sample size so no growth estimates could be 
determined. Condition of stock length walleye captured in gill nets in 2005 was 
good with a mean Wr value of 105, which is above the objective of 80.   

Based on the history of year classes in Mina Lake it is likely that biennial 
stockings to maintain the walleye population would be needed (Ermer 2005).  
Subsequently, walleye have been stocked annually into Mina Lake in 2002, 
2003, 2004 and 2005. However, fall electrofishing indicated that no walleye 
survived from those stockings (Table 3). Complimenting the lack of walleye in 
the electrofishing catch was the lack of walleye in gill nets since 2002 (Table 2; 
Table 3). Not only have walleye been stocked annually since 2002, but a variety 
of stocking types have been attempted that included fry, small fingerlings, and 
large fingerlings.  At the time of the 2005 survey the cause of the poor survival of 
walleye stockings in Mina Lake has been a topic of discussion by fisheries 
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personnel. Unfortunately, the underlying cause of the poor stocking success 
experienced in Mina Lake is uncertain; however, it should be noted that all efforts 
available have been utilized in attempts to produce a walleye year class in Mina 
Lake through the fish stocking program. During late fall 2005, a total of 33,310 
large fingerling walleye were stocked into Mina Lake.  The walleye stocked into 
Mina Lake were unique in that many of the fish had a rate (number/pound) of 5 (≈ 
0.25 pound fish). Nearly quarter pound walleye large fingerlings are not 
commonly available for stocking and this unique availability should provide Mina 
Lake with a stocking of fish that are of excellent condition and should survive in 
the lake. The success of the 2005 large fingerling stocking will be apparent 
during the 2006 fish population assessment. 

Yellow Perch: The mean gill net CPUE of stock length (200 mm) yellow 
perch in 2005 was 9.3 and below the objective range (≥ 15 fish/net night) for 
perch in Mina Lake (Tables 1 – 3). Since 1999 the gill net CPUE of stock length 
yellow perch has fluctuated with a low of 3.5 (2002) and a high of 18.0 (2000) 
(Table 3). Overall, the yellow perch population in Mina Lake is classified as 
moderate-low density. 

During 2005, yellow perch ranged in total length from 140 to 290 mm 
(Figure 8), had a PSD of 75, and an RSD-P of 20 (Tables 1 – 3).  Yellow perch 
commonly obtain 90 mm at age 1 and 150 mm at age 2.  Inspection of the length 
frequency histogram indicates consecutive year classes of yellow perch in 2003 
and 2004 (Figure 5). However, the year class strength was relatively weak and 
the abundance is not anticipated to increase from these year classes.  The 
condition of yellow perch in Mina Lake was within the objective (≥ 80) with a 
mean Wr of 98. 

Other Species 

Black bullhead: The mean frame net CPUE of stock length black bullhead 
during 2005 was 11.6 (Table 1) and within the objective range (≤ 100) for black 
bullhead in Mina Lake (Table 3). Dating back to 1999 black bullhead abundance 
in Mina Lake has been considered moderate-low density and the CPUE has 
never exceeded 100 fish/net night (Table 2; Table 3).  The abundance of black 
bullhead in 2005 was about 30% of the 1999 – 2005 average of 33 fish/net night 
and the lowest CPUE during the seven year period dating back to 1999 (Table 2; 
Table 3). In fact, the abundance of black bullhead in Mina Lake has generally 
declined since 1999 (Tables 1 – 3). 

The PSD of black bullhead captured in frame nets during 2005 was 100 
and the RSD-P was 25 (Table 1; Table 3; Figure 2).  The high PSD indicated the 
presence of a large percentage of quality length (≥ 230 mm) black bullhead. 
Based on the length frequency histogram the black bullhead population in Mina 
Lake was mostly comprised of a large year class that had a modal total length 
near 290 mm (Figure 2). Based on growth information reported by Hanchin 
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(2001), black bullhead had weighted mean back-calculated lengths of 90-, 148-, 
217-, 248-, and 256 mm for age 1 through age 5, respectively.  Therefore, the 
majority of the black bullhead in Mina Lake in 2005 were most likely older than 
age 5 and nearing the end of their life expectancy. 

Ermer et al. (2005) reported that, based on length frequency, black 
bullhead recruitment was intermittent with occasional large year-classes being 
produced. The abundance of black bullhead had increased from 1996 through 
2001 and began a decline in 2002.  Recruitment of black bullhead is likely 
moderate, but sporadic depending on environmental factors during spawning.  
Apparently, conditions have not been favorable for black bullhead reproduction 
during recent years in Mina Lake based on the low abundance and the high 
proportion of larger fish in the population.  The condition of black bullhead in 
Mina Lake during 2005 was above the objective of 80 with a mean Wr of 83 
(Table 1; Table 3). 

Channel catfish: The frame net CPUE of stock length (≥ 280 mm) channel 
catfish in Mina Lake during 2005 was 0.4 (Table 1).  Channel catfish in Mina 
Lake have generally been considered low density with a 1999 – 2005 mean 
CPUE of stock length fish of 0.2 and 0.3 for gill nets and frame nets, respectively 
(Table 1; Table 2). Channel catfish were collected from Mina Lake that ranged in 
length from 520 to 630 mm (Figure 5). The channel catfish population in Mina 
Lake is dominated by fish of quality length (≥ 410 mm) or longer. Subsequently, 
the PSD was 100 and the RSD-P was 25 for channel catfish captured in frame 
nets (Table 1). The high PSD and RSD-P values indicate the lack of young fish 
in the population. No growth information was available; however, the condition of 
channel catfish was excellent with a mean Wr of 120 for catfish captured in frame 
nets. Overall, Mina Lake provides suitable habitat for a self-sustaining channel 
catfish population. Options are being developed to stock channel catfish to 
develop a catfish fishery in Mina Lake. Channel catfish could provide additional 
angling opportunities in Mina Lake. 

Northern Pike: The CPUE of stock length northern pike in Mina Lake 
during 2005 was 0.6 for frame nets (Table 1).  Northern pike typically are not 
sampled consistently using standard lake survey methods and gill nets have not 
consistently sampled northern pike in Mina Lake.  However, northern pike in 
Mina Lake have generally been considered moderate-low density with a 1999 – 
2005 mean CPUE of stock length fish of 1.3 for frame nets (Table 1; Table 2).  
Northern pike were collected from Mina Lake that ranged in length from 560 to 
920 mm. The PSD was 100 and the RSD-P was 64 for northern pike captured in 
frame nets (Table 1) indicating a length based size structure dominated by larger 
pike. The condition of northern pike captured in Mina Lake during 2005 was 
within the objective range (Wr ≥ 80) with a mean Wr of 92.  Overall, it appears 
that Mina Lake contains sufficient food availability for acceptable northern pike 
condition given the moderate-low abundance of pike in the lake. 
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Other: Common carp, freshwater drum, white bass, and white sucker were 
other fish species captured during the 2005 survey; however, the abundance of 
these fish species was considered low density (Table 1, Table 2).  Freshwater 
drum were the most abundant of the other fish species captured with a mean 
CPUE of stock length drum of 8.2 and 1.2 for gill nets and frame nets, 
respectively (Table 1). The abundance of freshwater drum has increased during 
recent years as indicated by the high 2005 gill net and frame net CPUE 
compared to the 1999 – 2005 average. Consequently, the freshwater drum is 
one of only a handful of fish species that have actually increased in abundance in 
Mina Lake during recent years.  The increased abundance of freshwater drum is 
not believed to have a causative effect on the decreased abundance of black 
crappie, bluegill, walleye or yellow perch. The contribution of species other than 
black crappie, bluegill, largemouth bass, catfish and yellow perch to the sport 
fishery at the time of this survey was likely minimal. 

Summary 

Mina Lake is managed as a black crappie, bluegill, largemouth bass, 
walleye and yellow perch fishery. In addition, black bullhead are monitored 
closely to assess abundance. During 2005, black bullhead abundance was 
within the objective range for frame net CPUE (≤ 100 stock length fish/net night). 
In fact, black bullhead mean frame net CPUE in 2005 was nearly 30 percent less 
than the 1999 – 2005 average and indicates that abundance of bullhead in Mina 
Lake has declined. In addition, the size structure of black bullhead has increased 
as represented by the PSD and RSD-P values in the upper 90’s.  Commercial 
harvest of black bullhead is not needed at the present time, but should be 
encouraged if the abundance of black bullhead in Mina Lake increases above the 
objective range to minimize the impact of high bullhead abundance on sport fish 
in Mina Lake.  Based on the 2005 survey black bullhead are not likely having any 
negative impact on the sport fishery. 

The mean frame net CPUE of stock length black crappie during 2005 was 
below the objective range (≥ 15) for black crappie in Mina Lake.  Dating back to 
1999 black crappie abundance in Mina Lake has been considered moderate-low 
density. The abundance of black crappie in 2005 was well below the 1999 – 
2005 average and the lowest CPUE encountered during that time period.  A 
relatively high proportion of the black crappie population is comprised of the 1998 
year class that is likely approaching its longevity limits.  Limited year classes 
have been produced in Mina Lake since 1998 resulting in decreased abundance 
as the 1998 year class succumbs to mortality (natural or angler). At the time of 
this survey, the crappie population in Mina Lake was dominated by larger fish 
and few sub-quality (200 mm) length fish. 

The mean frame net CPUE of stock length bluegill during 2005 was below 
the objective (≥ 25) for bluegill in Mina Lake. Dating back to 1999 bluegill 
abundance in Mina Lake has been considered low density.  The abundance of 
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bluegill in 2005 was below the 1999 – 2005 average and the third lowest in Mina 
Lake during that same period. The high PSD indicated the presence of a small 
percentage of sub-quality length (≤ 230 mm) bluegill. The condition of bluegill in 
Mina Lake during 2005 was within the objective range (≥ 80). 

During 2005, the abundance of stock length (130 mm) yellow perch in 
Mina Lake indicated that the yellow perch population was moderate-low density.  
In fact, the gill net CPUE of stock length yellow perch has fluctuated since 1999 
with a 1999 – 2005 average of 9.3, which is below the objective range for a 
moderate density population. The fluctuating abundance of yellow perch in Mina 
Lake is likely due to differential sampling success from year to year using 
standard lake survey gear, and due to variable reproductive success among 
years. 

The abundance of stock length (250 mm) walleye in Mina Lake based on 
mean gill net CPUE was indicative of a very low density population and fell quite 
short of the objective range of ≥ 10 stock length fish/net. Subsequently, the 2005 
estimated abundance for stock length walleye was below the 1999 – 2005 
average. Only two walleye were captured in gill nets so assessment of the 
population size structure was not possible.  There has not been a year class 
produced in Mina Lake for a number of years even though the lake has been 
stocked annually since 2002.  Walleye stockings since 2002 have included fry, 
small fingerlings, large fingerlings, or a combination of multiple walleye stockings.  
However, the stockings have been almost completely unsuccessful.  The cause 
for the lack of survival of stocked walleye in Mina Lake is unknown.  Further 
attempts were made to stock walleye in 2005, at which time large fingerlings up 
to 0.25 lbs. were stocked into Mina Lake that should have excellent survivability.  
The success of the 2005 walleye stocking will be assessed during the 2006 fish 
population assessment. 

Many questions have been raised regarding the status of the sport fishery 
in Mina Lake during the past five years.  The abundance of virtually all fish 
species has declined since 2002 even though efforts have been ongoing to 
maintain fish populations.  The SDGFP fisheries personnel will continue to work 
diligently to establish and maintain fish populations in Mina Lake through 
available management tools, such as fish stocking. 
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Management Recommendations 

1) Conduct fish population assessment surveys on an annual basis (next survey 
scheduled in summer 2006) to monitor fish abundance, fish population size 
structures, fish growth, and stocking success. 

2) Conduct fall night electrofishing on an annual basis to monitor walleye young-of
the-year abundance and to assess the smallmouth bass population in Mina 
Lake. 

3) Collect scales from black crappie and bluegill to assess the age structure of the 
population. 

4) Stock walleye on a biennial basis at 1,000 fry/acre to maintain consistent year 
classes. If the fall night electrofishing CPUE of young-of-the-year walleye falls 
below 75 fish/hour than walleye fry should be stocked the following year 
regardless of the biennial stocking schedule.  Stock northern pike and yellow 
perch in cases of complete winterkill events to establish a fish population. 
Monitor water levels and winterkill events to assess stocking strategies. 

5) Develop a stocking strategy to develop a channel catfish fishery in Mina Lake. 

6) Encourage commercial harvest of black bullhead to limit abundance if the 
abundance exceeds the management objective.  At the time of this survey, the 
abundance of black bullhead in Mina Lake did not necessitate the need for 
commercial harvest. 
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Table 1. 	Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in experimental gill net sets, frame net 
sets, or night electrofishing in Mina Lake, 2003 - 2005.  Confidence 
intervals include 80 percent (± CI-80) or 90 percent (± CI-90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2003 
Gill nets 

BLB 7.5 4.2 100 0 0 --- 91 1 
BLC 0.5 0.5 100 0 0 --- 103 15 
CCF 0.3 0.3 100 0 0 --- 118 7 
COC 2.5 2.9 93 7 0 --- 87 2 
FRD 2.7 0.6 88 12 19 17 89 3 
NOP 0.2 0.3 100 --- 100 --- 93 --- 
WAE 1.3 0.9 63 24 25 31 89 8 
WHS 0.2 0.3 100 --- 100 --- 98 --- 
YEP 12.8 3.0 77 8 8 5 100 1 

  Frame nets 
BLB 26.0 6.1 96 1 4 1 84 1 
BLC 11.0 3.8 92 3 17 4 106 1 
BLG 9.1 2.4 88 6 31 6 122 1 
COC 0.1 0.1 100 0 50 50 80 --- 
FRD 0.4 0.2 88 12 75 25 89 6 
NOP 1.4 0.6 92 8 60 17 82 14 
WAE 0.3 0.2 50 45 0 --- 94 7 
WHB 0.2 0.1 100 0 100 0 108 2 
WHS 0.2 0.1 100 0 100 0 92 5 
YEP 0.6 0.3 100 0 0 --- 93 3 

  Electrofishing 
WAE 2,3 0.0 --- --- --- --- --- --- --- 

2004 
Gill nets 

BLB 5.5 1.9 97 3 18 12 90 2 
COC 2.3 1.1 57 24 21 21 91 3 
FRD 4.0 2.2 100 0 8 10 92 2 
NOP 0.5 0.5 100 0 67 33 82 4 
OSF 1 0.2 0.3 --- --- --- --- --- --- 
WAE 1.3 1.2 100 0 13 23 96 3 
YEP 5.3 3.1 47 15 22 12 97 2 

  Frame nets 
BLB 15.8 4.6 99 1 12 3 87 1 
BLC 1.3 0.4 100 0 74 16 103 < 1 
BLG 6.8 2.6 38 7 20 6 114 1 
CCF 0.2 0.1 100 0 0 --- 119 28 
COC 1.0 0.6 100 0 44 21 88 2 
FRD 0.7 0.2 100 0 67 25 89 6 
NOP 0.8 0.3 100 0 93 7 86 3 
WAE 0.1 0.1 100 0 0 --- 108 --- 
WHB 0.1 0.1 100 0 100 0 100 5 
WHS 0.2 0.1 100 0 100 0 88 10 
YEP 3.1 1.4 14 8 7 6 92 < 1 

  Electrofishing 
WAE 2,3 0.0 --- --- --- --- --- --- --- 

1 all fish sizes. 
2 fall night electrofishing.
3 age-0 fish only. 
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Table 1 continued.	 Mean catch rate (CPUE; Catch/net night) of stock length 
fish, mean relative weight (Wr) of stock length fish, 
proportional stock density (PSD) and relative stock density of 
preferred length fish (RSD-P) of various fish species 
captured in experimental gill net sets or frame net sets in 
Mina Lake, 2003 - 2005. Confidence intervals include 80 
percent (± CI-80) or 90 percent (± CI-90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2005 
Gill nets 

BLB 1.0 0.5 100 0 50 45 98 9 
COC 0.8 0.5 80 20 40 52 94 4 
FRD 8.2 4.5 100 0 4 5 96 1 
NOP 0.5 0.5 100 0 100 0 83 12 
WAE 0.3 0.3 100 0 50 50 105 25 
WHS 0.2 0.2 100 100 91 --- 
YEP 9.3 4.6 75 10 20 9 98 1 

  Frame nets 
BLB 11.6 3.4 100 0 25 5 89 < 1 
BLC 0.9 0.4 59 21 59 21 117 6 
BLG 6.4 2.2 71 7 10 4 119 < 1 
CCF 0.4 0.3 100 0 25 31 120 11 
COC 2.4 0.8 82 10 36 13 100 24 
FRD 1.2 0.5 100 0 41 18 90 3 
NOP 0.6 0.2 100 0 64 33 92 9 
WAE 0.3 0.2 100 0 40 52 102 6 
WHB 0.2 0.1 100 0 100 0 109 2 
WHS 0.1 0.1 100 100 82 --- 
YEP 1.4 0.7 92 8 20 14 91 2 

  Electrofishing 
WAE 1,2 0.0 --- --- --- --- --- --- --- 

1 fall night electrofishing.
2 age-0 fish only. 
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Table 2. 	Historic mean catch rate (CPUE; Catch/net night) of stock length fish for 
various fish species captured in experimental gill net sets, frame net 
sets, or electrofishing in Mina Lake, 1999 - 2005. 

CPUE 
Species 1999 2000 2001 2002 2003 2004 2005 Mean 
Gill nets 

BLB 17.0 62.2 69.3 16.7 7.5 5.5 1.0 25.6 
BLC 2.3 4.0 0.8 2.8 0.5 0.0 0.0 1.5 
CCF 0.0 0.0 0.0 0.8 0.3 0.0 0.0 0.2 
COC 1.7 5.5 3.5 2.0 2.5 2.3 0.8 2.6 
COS 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 
EMS 1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

  FRD 1.8 1.0 3.5 4.0 2.7 4.0 8.2 3.6 
GOS 1 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.1 
NOP 1.0 1.0 0.2 0.0 0.2 0.5 0.5 0.5 
OSF 1 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 
SAE/WAE 10.5 3.8 0.7 1.0 1.3 1.3 0.3 2.7 

  WHB 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 
  WHS 0.0 0.0 0.2 0.3 0.2 0.0 0.2 0.1 

YEP 13.0 18.0 5.5 3.5 12.8 5.3 9.3 9.6 
Frame nets 

BLB 39.6 74.8 58.3 49.1 26.0 15.8 11.6 39.3 
BLC 29.7 34.9 130.5 67.4 11.0 1.3 0.9 39.4 
BLG 8.9 4.6 6.1 9.0 9.1 6.8 6.4 7.3 
CCF 0.0 0.0 0.6 0.7 0.0 0.2 0.4 0.3 
COC 1.1 4.9 1.8 1.3 0.1 1.0 2.4 1.8 

  FRD 0.5 0.6 1.2 0.4 0.4 0.7 1.2 0.7 
LMB 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 
NOP 1.7 0.9 1.7 2.2 1.4 0.8 0.6 1.3 
EUR 1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 
SAE/WAE 2.6 0.3 0.2 0.7 0.3 0.1 0.3 0.6 

  WHB 11.7 1.4 1.4 0.2 0.2 0.1 0.2 2.2 
  WHS 0.0 0.0 0.0 0.7 0.2 0.2 0.1 0.2 

YEP 1.5 0.2 0.6 0.4 0.6 3.1 1.4 1.1 
Electrofishing 

WAE 2,3 0.0 6.3 141.6 53.9 0.0 0.0 0.0 28.8 
1 all fish sizes. 
2 fall night electrofishing.
3 age-0 fish only.
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Species 1999 2000 2001 2002 2003 2004 2005 Average 1 Objective 
Frame nets 

BLB 
CPUE 40 75 58 49 26 16 12 39 ≤ 100 
PSD 70 87 99 99 96 99 100 93 ---
RSD-P 0 5 3 1 4 12 25 7 ---
Wr 86 91 85 80 84 87 89 86 ≥ 80 

BLC 
CPUE 30 35 131 67 11 1 1 39 ≥ 15 
PSD 5 20 90 96 92 100 59 66 30 – 60 
RSD-P 4 3 0 1 17 74 59 23 5 – 10 
Wr 113 112 106 96 106 103 117 108 ≥ 80 

BLG 
CPUE 7 5 6 9 9 7 6 7 ≥ 25 
PSD 82 89 96 96 88 38 71 80 20 – 60 
RSD-P 17 6 11 46 31 20 10 20 5 – 20 
Wr 116 120 116 112 122 114 119 117 ≥ 80 

Gill nets 
  WAE/SXW 

CPUE 11 3 1 1 1 1 < 1 3 ≥ 10 
PSD 68 84 75 67 63 100 100 80 40 – 60 
RSD-P 8 11 50 33 25 13 50 27 5 – 10 
Wr 86 85 77 84 89 96 105 89 ≥ 80 

YEP 
CPUE 13 18 6 4 13 5 9 10 ≥ 15 
PSD 37 40 64 62 77 47 75 57 ---
RSD-P 5 0 0 0 8 22 20 8 ---
Wr 96 99 97 93 100 97 98 97 ≥ 80 

Electrofishing 
LMB 2
 CPUE 1 1 4 1 0 0 0 1 ≥ 10 
PSD 0 0 60 100 --- --- --- 40 40 – 70 
RSD-P 0 0 20 0 --- --- --- 5 10 – 20 
Wr 111 107 111 108 --- --- --- 109 ≥ 80 

1 Historic data from all surveys conducted since 1999.
2 Fall night electrofishing. 

Table 3. 	Mean catch rate (CPUE; catch/net night), proportional stock density 
(PSD), relative stock density of preferred length fish (RSD-P), and 
relative weight (Wr) for primary management species captured in 
experimental gill net sets, frame net sets, or electrofishing in Mina Lake, 
1999 - 2005. 
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Year Age N 
Age 

1 2 3 4 5 6 7 8
2001 
1999 
1998 
1995 

2 
4 
5 
8 

3 
2 
2 
1 

174 
213 
168 
137 

271 
274 
300 
210 

---
351 
370 
383 

---
397 
441 
418 

---
---

498 
486 

---
---
---

556 

---
---
---

590

--
--
--

627
Mean --- 8 173 264 368 419 492 556 590 627


SE --- --- 16 19 9 13 6 0 0 0

1Mean Comparison 

  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 	
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 
494 
497 
490 

---
---
---
---

--- 
--- 
--- 
--- 

--
--
--
--

1 Willis et al. 2001. 

Year Age N 
Age 

1 2 3 4 5 6
2001 
1999 
1998 

3 
5 
6 

5 
1 
2 

159 
155 
198 

268 
294 
332 

359 
416 
393 

---
451 
421 

---
471 
448 

--
--

481
Mean --- 8 171 298 389 436 456 481


SE --- --- 14 19 17 15 11 0

1Mean Comparison 

  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 	
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 
494 
497 
490 

--
--
--
--

1 Willis et al. 2001. 

Table 4. Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Mina Lake, 2003.   

 

 
  

 

 

Table 5. 	 Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Mina Lake, 2004.   
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Year N  
Age 

1  2  3  4  5 6 7 8 9 
2005 2 --- --- --- --- --- 510 --- --
2004 8 --- --- 403 --- 497 491 --- --
2003 8 --- 313 --- 426 516 --- --- 1
2002 9 220 --- 354 416 --- 522 --- 577
2001 4 --- 310 --- --- --- 514 590 500
2000 a 19 --- 305 406 430 470 477 --- --
1999 a 65 249 384 395 466 518 --- --- --
a saugeye. 

Year Species Size Number 


1996 SXW fingerling 9,972 

1997 SXW fingerling 45,711 

1998 SXW fingerling 6,093 

2000 CCF fingerling 16,569 


CCF adult 144 

2002 WAE fingerling 8,246 

2003 WAE large fingerling 42,812 

2004 WAE fry 1,500,000 


WAE large fingerling 57,703 

2005 WAE large fingerling 33,310 


Table 6. Weighted mean length at capture (mm) for walleye captured in 
experimental gill net sets in Mina Lake, 1999 – 2005.  Note: sampling 
was conducted at approximately the same time during each year 
allowing comparisons among years to monitor growth trends.   

 
 
 

Table 7. 	 Stocking history (10-year) including size and number for fishes 
stocked into Mina Lake, 1996 - 2005. 

Table 8. 	 Numbers of walleye sampled (n) by year class and associated 
stocking history (Number stocked x 1,000) for walleye captured in 
Mina Lake, 1999 - 2005. 

Year Class 
Survey Year 2004 2003 2002 2001 2000 1999 1998 1997 1996
 2005 2
 2004 --- 5 1 2 
2003 --- --- 3 2 2
 2002 --- --- --- 3 2 1 2
 2001 --- --- --- --- 1
 2000 a --- --- --- --- --- 8 7 1
 1999 a --- --- --- --- --- --- 19 31 9 
Number stocked 
fry 1,500 

  small fingerling 8 6 46 10
  large fingerling 58 43 
a saugeye. 
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Figure 2. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for black bullhead captured in frame net sets in Mina Lake, 
2003 – 2005. 
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Figure 3. Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for black crappie captured in frame net sets in Mina Lake, 
2003 – 2005. 
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Figure 4. Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for bluegill captured in frame net sets in Mina Lake, 2003 – 
2005. 
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Figure 5. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for channel catfish captured in frame net sets in Mina Lake, 
2003 – 2005. 
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Figure 6. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for northern pike captured in frame net sets in Mina Lake, 
2003 – 2005. 
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Figure 7. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for walleye captured in experimental gill net sets in Mina 
Lake, 2003 – 2005. 
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Figure 8. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for yellow perch captured in experimental gill net sets in Mina 
Lake, 2003 – 2005. 
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Cresbard Lake 


Site Description 


Location 
  Water designation number (WDN) 28-0002-00 

  Legal description T120N-R68W-Sec.27 

County (ies) Faulk 


  Location from nearest town two miles west of Cresbard, SD 


Survey Dates and Netting Information 
  Dates of current survey June 7 – 8, 2005  

  Date of most recent survey May 28, 1997

 Gill net sets (n) 0 

  Frame net sets (n) 6 

  Spring electrofishing (min) 50 

  Fall electrofishing (min) 0 


Morphometry (Figure 1)
  Watershed area (acres) 86,960

  Surface area (acres) 53

 Maximum depth (ft) 15

  Mean depth (ft) 7


Ownership and Public Access 
Cresbard Lake is an artificial lake managed by the SDGFP.  A public access site is present on 
Cresbard Lake (south shore) and is maintained by the city of Cresbard (Figure 1).  The shoreline of 
Cresbard Lake is under private and municipal ownership. 

Watershed and Land Use 
The Cresbard Lake watershed is comprised of a roughly 50:50 mix of cropland and pasture. 

Water Level Observations 
Water levels remain at the historic average.  Cresbard Lake is classified as eutrophic. 

Aquatic Vegetation and Exotics 
The entire shoreline is covered with cattails and bulrushes.  The shallower reaches in the western 
portion of the lake are solid stands of emergent vegetation.  Submergent vegetation is extensive and 
does hamper boating activities.  No un-naturalized exotic vegetation or wildlife was reported during 
this survey. 

Fish Management Information 
Primary species black bullhead, bluegill, largemouth bass, smallmouth bass 


  Other species black crappie, northern pike, walleye, yellow perch 

  Management classification warm-water semi-permanent 

  Fish Consumption Advisories none 
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Figure 1. Cresbard Lake location map. 
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Management Objectives 

1) Maintain a mean frame net CPUE of stock length bluegill ≥ 25, a PSD of 20 – 
60, an RSD-P of 5 – 10, and a mean Wr > 80. 

2) Maintain a mean night electrofishing CPUE of stock length largemouth bass ≥ 
10, a PSD of 40 – 70, an RSD-P of 10 – 20, and a mean Wr > 80. 

3) Maintain a mean night electrofishing CPUE of stock length smallmouth bass ≥ 
10, a PSD of 40 – 70, an RSD-P of 10 – 20, and a mean Wr > 80. 

4) Maintain a mean frame net CPUE of stock length bullhead ≤ 100 and a mean 
Wr > 80. 

5) Monitor water levels and winterkill events. 

Results and Discussion 

Cresbard Lake is an artificial lake located in north central Faulk County 
just west of the city of Cresbard, after which the lake is named.  Cresbard Lake 
was constructed on the North Fork of Snake Creek.  Snake Creek flows into the 
Nixon River, which flows easterly and enters the James River just north of 
Redfield, SD. Construction of the dam and spillway began in 1933 under The 
Works Progress Administration and was completed in 1936. 

Cresbard Lake has been utilized as a recreation area since the late 
1930’s. During the 1940’s through the 1960’s Cresbard Lake had a reputation as 
being one of the best bass lakes in the area.  Consequently, Cresbard Lake was 
considered the second most important lake in Faulk County, which is limited in 
fisheries resources. Recently, angler success in Cresbard Lake has declined 
and numerous requests from angler groups and the local public have sought to 
stock Cresbard Lake. Currently, Cresbard Lake is managed as a black bass 
(largemouth and smallmouth bass) and bluegill lake. 

Primary Species 

Black bullhead: The mean frame net CPUE of stock length black bullhead 
during 2005 was 2.2 (Table 1) and within the objective (≤ 100) for black bullhead 
in Cresbard Lake (Table 3).  The last fish population assessment conducted in 
Cresbard Lake during 1997 did not include frame netting so no historic 
comparison was possible (Table 2). However, at the time of this survey the black 
bullhead abundance in Cresbard Lake was considered low density.   

Black bullhead captured in frame nets during 2005 yielded a bi-modal 
distribution and ranged in total length from 110 to 320 mm (Figure 2).  The PSD 
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of black bullhead captured in frame nets during 2005 was 38 and the RSD-P was 
23 (Table 1; Table 3). The low PSD of black bullhead in Cresbard Lake indicated 
that the population was comprised of mostly smaller, sub-quality length fish (≤ 
230 mm). No growth information was available for black bullhead in Cresbard 
Lake; however, the condition of black bullhead in Cresbard Lake during 2005 
was above the objective of 80 with a mean Wr of 100 (Table 1; Table 3).   

Bluegill: The mean frame net CPUE of stock length (80 mm) bluegill in 
2005 was 7.2 (Tables 1 – 3) and below the objective range (≥ 25 fish/net night). 
Limited historical information was available to compare the 2005 abundance; 
however, the 2005 CPUE of stock length bluegill indicates a low density 
population.  During 2005, bluegill ranged in total length from 80 to 150 mm 
(Figure 4), had a PSD of 2, and no preferred length (200 mm) or longer fish were 
captured (Table 1; Table 3). The current population is most likely the result of 
the spring 2005 stocking. The condition of bluegill in Cresbard Lake was within 
the objective (≥ 80) with a mean Wr of 98. 

Black bass: Although largemouth bass were stocked into Cresbard Lake 
annually from 1997 through 1999 (Table 4) no bass were captured during 
nighttime electrofishing in 2005. The entire shoreline of Cresbard Lake was 
sampled during the 2005 survey so if largemouth bass were present in the lake it 
would be unlikely a zero catch would occur.  Apparently, the stockings of 
largemouth bass in Cresbard Lake have been unsuccessful in producing a 
sustained largemouth bass population. However, the harvest of largemouth bass 
by anglers since 1997 is unknown; therefore, the absence of largemouth bass 
from Cresbard Lake may be due to removal by anglers or unsuccessful 
stockings. 

Other Species 

Northern Pike: The frame net CPUE of stock length northern pike in 
Cresbard Lake during 2005 was 0.3 (Table 1). A total of two northern pike were 
collected that ranged in length from 560 to 710 mm.  The PSD was 100 and the 
RSD-P was 50 for northern pike captured in frame nets (Table 1).  No growth 
information was available; however, the condition of northern pike was 
acceptable with a mean Wr of 86 for pike captured in frame nets (Table 1).  
Overall, the abundance of northern pike in Cresbard Lake is considered very low 
density. 

Summary 

Cresbard Lake is managed as a black bass and bluegill fishery.  Based on 
the 2005 survey the fish assemblage in Cresbard Lake was mostly comprised of 
black bullhead and bluegill. The abundance of both black bullhead and bluegill in 
Cresbard Lake during the 2005 survey was considered very low density.  
Cresbard Lake was surveyed in 1995, 1996 and 1997; however, during these 
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surveys only electrofishing was conducted so long term population trends were 
difficult to assess for black bullhead and bluegill.  No largemouth bass were 
sampled in 1997, which was attributed to a winterkill event in 1996-1997.  
Subsequently, largemouth bass were stocked into Cresbard Lake in each year 
from 1997 through 1999.  Still, largemouth bass were not collected during the 
2005 survey possibly indicating absence from the lake. 

The mean frame net CPUE for black bullhead in Cresbard Lake during 
2005 (2.2 fish/net night) was within the objective range (≤ 100 fish/frame net 
night) indicating a low density population.  Other objectives set for Cresbard Lake 
were not met at the time of this survey.  Bluegill, largemouth bass, and 
smallmouth bass were stocked during 2005 into Cresbard Lake in attempts to 
establish a black bass and bluegill fishery in the lake.  Based on stocking records 
dating back to 1937 no smallmouth bass had ever been stocked into Cresbard 
Lake. The 2005 smallmouth bass stocking into Cresbard Lake is experimental to 
assess the species viability in the lake as an alternative to largemouth bass.  A 
population assessment will be conducted in 2008 to determine the viability of 
smallmouth bass in Cresbard Lake and the direction of future black bass 
stockings. 

Management Recommendations 

1) Conduct fish population assessment surveys on an every-three-year basis (next 
survey scheduled in summer 2008) to monitor fish abundance, fish population 
size structures, fish growth, and stocking success. 

2) Assess the largemouth bass and smallmouth bass population in 2008 to 
determine the success of either species stocked in 2005.  If needed, stock 
largemouth bass and/or smallmouth bass on a biennial basis at 100 and 50 
small fingerling/acre, respectively, to maintain consistent year classes.  Stock 
bluegill, largemouth bass and/or smallmouth bass in cases of complete winterkill 
events to establish a fish population.  Monitor water levels and winterkill events 
to assess stocking strategies. 

3) Expand the 15-inch minimum length limit to all black bass (largemouth bass and 
smallmouth bass) as the regulation is currently enforced only for largemouth 
bass. 
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Survey Year 
Species 

Abundance Stock Density Indices Condition 
CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2005 
Frame nets 

BLB 2.2 2.0 38 25 23 22 100 4 
BLG 7.2 4.7 2 4 0 --- 98 2 
NOP 0.3 0.5 100 0 50 50 86 5 

1Electrofishing 
 BLG 7.0 5.1 0 --- 0 --- 93 8 
LMB 0.0 --- --- --- --- --- --- ---
SMB 0.0 --- --- --- --- --- --- ---

1 spring night electrofishing. 

Species 
CPUE

1999 2000 2001 2002 2003 2004 2005 Mean 
Frame nets 

BLB --- --- --- --- --- --- 2.2 2.2 
BLG --- --- --- --- --- --- 7.2 7.2 
NOP --- --- --- --- --- --- 0.3 0.3 

Electrofishing 1 --- --- --- --- --- ---
BLG --- --- --- --- --- --- 7.0 7.0 
LMB --- --- --- --- --- --- 0.0 0.0 
SMB --- --- --- --- --- --- 0.0 0.0 

Table 1. 	Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in experimental gill net sets, frame net 
sets, or night electrofishing in Cresbard Lake, 2005. Confidence 
intervals include 80 percent (± CI-80) or 90 percent (± CI-90). 

Table 2. 	Historic mean catch rate (CPUE; Catch/net night) of stock length fish for 
various fish species captured in experimental gill net sets, frame net 
sets, or electrofishing in Cresbard Lake, 1999 - 2005. 
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Species 1999 2000 2001 2002 2003 2004 2005 Average Objective 
Frame nets 

BLB  
CPUE --- --- --- --- --- --- 2 2 ≤ 100 
PSD --- --- --- --- --- --- 38 38 ---
RSD-P --- --- --- --- --- --- 23 23 ---
Wr --- --- --- --- --- --- 100 100 ≥ 80 

BLG  
CPUE --- --- --- --- --- --- 7 7 ≥ 25 
PSD --- --- --- --- --- --- 2 2 20 – 60 
RSD-P --- --- --- --- --- --- 0 0 5 – 10 
Wr --- --- --- --- --- --- 98 98 ≥ 80 

1 Electrofishing 
LMB  

CPUE --- --- --- --- --- --- 0 0 ≥ 10 
PSD --- --- --- --- --- --- --- --- 40 – 70 
RSD-P --- --- --- --- --- --- --- --- 10 – 20 
Wr --- --- --- --- --- --- --- --- ≥ 80 

SMB  
CPUE --- --- --- --- --- --- 0 0 ≥ 10 
PSD --- --- --- --- --- --- --- --- 40 – 70 
RSD-P --- --- --- --- --- --- --- --- 10 – 20 
Wr --- --- --- --- --- --- --- --- ≥ 80 

1 Historic data from all surveys conducted since 1999. 

Table 3. 	Mean catch rate (CPUE; catch/net night), proportional stock density 
(PSD), relative stock density of preferred length fish (RSD-P), and 
relative weight (Wr) for primary management species captured in 
experimental gill net sets, frame net sets, or electrofishing in Cresbard 
Lake, 1999 - 2005. 

Table 4. 	 Stocking history (10-year) including size and number for fishes 
stocked into Cresbard Lake, 1996 - 2005. 

Year Species Size Number 
1997 LMB fingerling 5,500 
1998 LMB fingerling 5,500 
1999 LMB fingerling 5,500 
2005 BLG fingerling 1,075 

LMB fingerling 5,400 
SMB fingerling 2,550 

309	 Cresbard Lake 



0 40 80 120 160 200 240 280 320 360 400 440 480 520 560 600 640 680 720 760 800

0 40 80 120 160 200 240 280 320 360 400 440 480 520 560 600 640 680 720 760 800

< 5 inches 5 - 10 in 10 – 15 in 15 – 20 in 20 – 25 in > 25 inches 
20


15


10


5


0


20


15


10


5


0


20


15


10


5


0


BLB

CPUE = 2

PSD = 38


RSD-P = 23


BLG

CPUE = 7


PSD = 2

RSD-P = 0


NOP

CPUE = < 1

PSD = 100


RSD-P = 50


0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 

N
um

be
r (

n)
 

Total Length (mm) 

Figure 2. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for various fish species captured in frame net sets from 
Cresbard Lake, 2005. 
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Lake Faulkton 


Site Description 


Location 
  Water designation number (WDN) 28-0005-00 
  Legal description T118N-R69W-Sec.17 
County (ies) Faulk 

  Location from nearest town two and one-half miles west, one-half mile south of Faulkton, SD 

Survey Dates and Netting Information 
  Dates of current survey June 6 – 8, 2005  

  Date of most recent survey May 29, 1997

 Gill net sets (n) 0 

  Frame net sets (n) 12 

  Spring electrofishing (min) 91 

  Fall electrofishing (min) 0 


Morphometry (Figure 1)
  Watershed area (acres) 46,533

  Surface area (acres) 115

 Maximum depth (ft) 20

  Mean depth (ft) 7


Ownership and Public Access 
Lake Faulkton is an artificial lake managed by the SDGFP.  A public access site is present on Lake 
Faulkton (south shore) and is maintained by the SDGFP (Figure 1).  The shoreline of Lake Faulkton is 
under private and state ownership. 

Watershed and Land Use 
The Lake Faulkton watershed is comprised of a mix of cropland and pasture. A golf course is present 
along the shore of Lake Faulkton and likely contributes to nutrient inputs. 

Water Level Observations 
Water levels remain at the historic average.  The water level typically drops significantly between spring 
and fall in the lake. Lake Faulkton is classified as eutrophic.  

Aquatic Vegetation and Exotics 
The emergent vegetation is very extensive and covers approximately 95 percent of the shoreline.  
Submergent vegetation is also very abundant in the shallower portions of the lake.  The vegetation 
that is present causes problems with boating and shore fishing.  Complaints from cabin owners are 
common.  No un-naturalized exotic vegetation or wildlife was reported during this survey. 

Fish Management Information 
Primary species black bullhead, bluegill, largemouth bass, smallmouth bass 


  Other species black crappie, northern pike, walleye, yellow perch 

  Management classification warm-water semi-permanent 

  Fish Consumption Advisories none 
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Figure 1. Lake Faulkton contour map. 
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Management Objectives 

1) Maintain a mean frame net CPUE of stock length bluegill ≥ 25, a PSD of 20 – 
60, an RSD-P of 5 – 10, and a mean Wr > 80. 

2) Maintain a mean night electrofishing CPUE of stock length largemouth bass ≥ 
10, a PSD of 40 – 70, an RSD-P of 10 – 20, and a mean Wr > 80. 

3) Maintain a mean night electrofishing CPUE of stock length smallmouth bass ≥ 
10, a PSD of 40 – 70, an RSD-P of 10 – 20, and a mean Wr > 80. 

4) Maintain a mean frame net CPUE of stock length bullhead ≤ 100 and a mean 
Wr > 80. 

5) Monitor water levels and winterkill events. 

Results and Discussion 

Lake Faulkton is an artificial lake located in central Faulk County just west 
of the city of Faulkton, after which the lake is named.  Lake Faulkton was 
constructed on the South Fork of Snake Creek.  Snake Creek is also known as 
the Nixon River, which flows easterly and enters the James River just north of 
Redfield, SD. Construction of the dam and spillway began in 1932 under The 
Works Progress Administration and was completed in 1935. 

Lake Faulkton has been utilized as a recreation area since the late 1930’s.  
During the 1940’s through the 1960’s Lake Faulkton had a reputation as being  
“the best bass and bluegill lake in the northern portion of South Dakota.”  
Consequently, Lake Faulkton was considered the most important lake in Faulk 
County, which is limited in fisheries resources.  Recently, angler success in Lake 
Faulkton has declined. Currently, Lake Faulkton is managed as a black bass 
(largemouth and smallmouth bass) and bluegill lake. 

Primary Species 

Black bullhead: The mean frame net CPUE of stock length black bullhead 
during 2005 was 614.1 (Table 1) and well above the objective range (≤ 100) for 
black bullhead in Lake Faulkton (Tables 1 – 3).  The last fish population 
assessment conducted in Lake Faulkton during 1997 did not include frame 
netting so no historic comparison was possible (Table 2).  However, at the time 
of this survey the black bullhead abundance in Lake Faulkton was considered 
very high density. 

Black bullhead captured in frame nets during 2005 ranged in total length 
from 130 to 190 mm (Figure 2).  The PSD and RSD-P of black bullhead captured 
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in frame nets during 2005 was 0 because no fish were captured that were quality 
length (230 mm) or longer (Table 1; Table 3; Figure 2).  The low PSD of black 
bullhead in Lake Faulkton indicated that the population was comprised of entirely 
smaller, sub-quality length fish (≤ 230 mm). No growth information was available 
for black bullhead in Lake Faulkton; however, the condition of black bullhead in 
Lake Faulkton during 2005 was below the objective of 80 with a mean Wr of 75 
(Table 1; Table 3). Small fish often do not weight accurately using field sampling 
techniques; however, conditions in Lake Faulkton are likely unfavorable for black 
bullhead with Wr values below 80. 

Bluegill: The mean frame net CPUE of stock length (80 mm) bluegill in 
2005 was 1.4 (Tables 1 – 3) and below the objective range (≥ 25 fish/net night) 
for bluegills in Lake Faulkton.  Limited historical information was available to 
compare the 2005 abundance; however, the 2005 CPUE of stock length bluegill 
indicates a low density population.  During 2005, bluegill ranged in total length 
from 90 to 140 mm (Figure 4), and the PSD and RSD-P were each zero because 
no bluegill of quality length (150 mm) or longer were captured (Table 1; Table 3).  
The current bluegill population is likely the result of the 2005 spring stocking.  
The condition of bluegill in Lake Faulkton was within the objective (≥ 80) with a 
mean Wr of 94. 

Black bass: Although largemouth bass were stocked into Lake Faulkton 
annually from 1997 through 2000 (Table 4) no bass were captured during 
nighttime electrofishing in 2005. The majority of the shoreline of Lake Faulkton 
was sampled during the 2005 survey so if largemouth bass were present in the 
lake it is unlikely a zero catch would occur.  Apparently, the stockings of 
largemouth bass in Lake Faulkton have been unsuccessful in producing a 
sustained largemouth bass population. However, the harvest of largemouth bass 
by anglers since 1997 is unknown; therefore, the absence of largemouth bass 
from Lake Faulkton may be due to removal by anglers or unsuccessful stockings. 

Other Species 

Black Crappie: The frame net CPUE of stock length black crappie in Lake 
Faulkton during 2005 was 1.3 (Table 1). Black crappie ranged in length from 70 
to 180 mm and no fish were captured that were quality length (200 mm) or 
greater resulting in a PSD and RSD-P of zero.  The condition of black crappie in 
Lake Faulkton was acceptable with a mean Wr of 95 (Table 1).  Overall, a total of 
two year classes of black crappie were apparent in the length frequency with one 
year class near 70 mm and another near 170 mm TL (Figure 2). 

Northern Pike: The frame net CPUE of stock length northern pike in Lake 
Faulkton during 2005 was 0.2 (Table 1). A total of two northern pike were 
collected that ranged in length from 580 to 770 mm.  The PSD was 100 and the 
RSD-P was 50 for northern pike captured in frame nets (Table 1).  No growth 
information was available; however, the condition of northern pike was below the 
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objective range (≥ 80) with a mean Wr of 73 for pike captured in frame nets 
(Table 1). Overall, the abundance of northern pike in Lake Faulkton is 
considered very low density and the condition of the fish indicates poor food 
availability. 

Walleye: Walleye had not been stocked into Lake Faulkton since 1994.  
Apparently, no walleye were present in Lake Faulkton at the time of this survey 
as no walleye were observed during nighttime electrofishing or captured in any 
frame net (Tables 1 – 3). In fall 2005, extra large fingerling walleye were 
available and stocked into Lake Faulkton in an attempt to establish a population 
in the lake (Table 4). The success of the 2005 walleye stocking was unknown at 
the time of this survey. 

Summary 

Lake Faulkton is managed as a black bass and bluegill fishery.  Hubers 
and Blackwell (1999) indicated that the panfish in Lake Faulkton were abundant 
but that a predator population was needed to improve panfish size structures.  
Furthermore, the abundance of bluegill in Lake Faulkton indicated “good catches” 
during 1997. Subsequently, based on the 2005 survey the fish assemblage in 
Lake Faulkton was again mostly comprised of black bullhead and bluegill.  The 
abundance of black bullhead and bluegill in Lake Faulkton in 2005 was 
considered high density and very low density, respectively.  In fact, the 2005 
survey results indicated that the bluegill population is low density and comprised 
of mostly small sub-quality fish, most likely the fish stocked in spring 2005.  In 
1997 no largemouth bass were sampled, which was attributed to a winterkill 
event in 1996-1997. Subsequently, largemouth bass were stocked into Lake 
Faulkton in each year from 1997 through 2000.  Still, largemouth bass were not 
collected during the 2005 survey possibly indicating absence from the lake and 
the inability to successfully produce a sustained population.   

The mean frame net CPUE for black bullhead in Lake Faulkton during 
2005 (614 fish/net night) was above the objective range (≤ 100 fish/frame net 
night) indicating a high density population.  The large number of bullhead may 
provide an additional food source for the 2005 stocked black bass.  
Unfortunately, few objectives set for Lake Faulkton were met at the time of this 
survey. Bluegill, largemouth bass, smallmouth bass, and walleye were stocked 
during 2005 into Lake Faulkton in attempts to establish a black bass, walleye and 
bluegill fishery in the lake. Based on stocking records dating back to 1937 no 
smallmouth bass had ever been stocked into Lake Faulkton and walleye had not 
been stocked since 1994. The 2005 smallmouth bass stocking into Lake 
Faulkton is experimental to assess the species viability in the lake as an 
alternative to largemouth bass or walleye.  The combination of largemouth bass, 
smallmouth bass, and walleye stocked in 2005 is not common; however, the 
presence of a predator in Lake Faulkton is necessary to improve size structures 
of panfish and avoid stunting.  A population assessment will be conducted in 

315 Lake Faulkton 



2008 to determine the viability of largemouth bass, smallmouth bass, and walleye 
in Lake Faulkton and the direction of future predator stockings.   

Management Recommendations 

1) Conduct fish population assessment surveys on an every-three-year basis (next 
survey scheduled in summer 2008) to monitor fish abundance, fish population 
size structures, fish growth, and stocking success. 

2) Assess the largemouth bass and smallmouth bass population in 2008 to 
determine the success of either species stocked in 2005.  If needed, stock 
largemouth bass and/or smallmouth bass on a biennial basis at 100 and 50 
small fingerling/acre, respectively, to maintain consistent year classes.  Stock 
bluegill, largemouth bass and/or smallmouth bass in cases of complete winterkill 
events to establish a fish population.  Monitor water levels and winterkill events 
to assess stocking strategies. 

3) Expand the 15-inch minimum length limit to all black bass (largemouth bass and 
smallmouth bass) as the regulation is currently enforced only for largemouth 
bass. 

Table 1. 	Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in frame net sets or night electrofishing in 
Lake Faulkton, 2005.  Confidence intervals include 80 percent (± CI-80) 
or 90 percent (± CI-90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 
2005 
Frame nets 

BLB 614.1 254.0 0 --- 0 --- 75 2 
BLC 1.3 0.6 0 --- 0 --- 95 2 
BLG 1.4 1.1 0 --- 0 --- 94 2 
NOP 0.2 0.2 100 0 50 50 73 --- 
WAE 0.0 --- --- --- --- --- --- --- 

Electrofishing 1
 BLG 6.3 5.1 0 --- 0 --- 79 9.2 
LMB 0.0 --- --- --- --- --- --- --- 
SMB 0.0 --- --- --- --- --- --- --- 
WAE 0.0 --- --- --- --- --- --- --- 

1 spring night electrofishing. 
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Table 2. 	Historic mean catch rate (CPUE; Catch/net night) of stock length fish for 
various fish species captured in frame net sets or electrofishing in Lake 
Faulkton, 1999 - 2005. 

CPUE 
Species 1999 2000 2001 2002 2003 2004 2005 Mean 
Frame nets 

BLB --- --- --- --- --- --- 614.1 614.1 
BLC --- --- --- --- --- --- 1.3 1.3 
BLG --- --- --- --- --- --- 1.4 1.4 
NOP --- --- --- --- --- --- 0.2 0.2 
WAE --- --- --- --- --- --- 0.0 0.0 

Electrofishing 1 --- --- --- --- --- --- 
BLG --- --- --- --- --- --- 6.3 6.3 
LMB --- --- --- --- --- --- 0.0 0.0 
SMB --- --- --- --- --- --- 0.0 0.0 
WAE --- --- --- --- --- --- 0.0 0.0 

Table 3. 	Mean catch rate (CPUE; catch/net night), proportional stock density 
(PSD), relative stock density of preferred length fish (RSD-P), and 
relative weight (Wr) for primary management species captured in frame 
net sets or electrofishing in Lake Faulkton, 1999 - 2005. 

Species 1999 2000 2001 2002 2003 2004 2005 Average Objective 
Frame nets 

BLB  
CPUE --- --- --- --- --- --- 614 614 ≤ 100 
PSD --- --- --- --- --- --- 0 0 --- 
RSD-P --- --- --- --- --- --- 0 0 --- 
Wr --- --- --- --- --- --- 75 75 ≥ 80 

BLG  
CPUE --- --- --- --- --- --- 1 1 ≥ 25 
PSD --- --- --- --- --- --- 0 0 20 – 60 
RSD-P --- --- --- --- --- --- 0 0 5 – 10 
Wr --- --- --- --- --- --- 94 94 ≥ 80 

Electrofishing 1 

LMB  
CPUE --- --- --- --- --- --- 0 0 ≥ 10 
PSD --- --- --- --- --- --- --- --- 40 – 70 
RSD-P --- --- --- --- --- --- --- --- 10 – 20 
Wr --- --- --- --- --- --- --- --- ≥ 80 

SMB  
CPUE --- --- --- --- --- --- 0 0 ≥ 10 
PSD --- --- --- --- --- --- --- --- 40 – 70 
RSD-P --- --- --- --- --- --- --- --- 10 – 20 
Wr --- --- --- --- --- --- --- --- ≥ 80 

1 Historic data from all surveys conducted since 1999. 
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Table 4. Stocking history (10-year) including size and number for fishes 
stocked into Lake Faulkton, 1996 - 2005. 

Year Species Size Number 
1997 LMB fingerling 18,880 
1998 LMB fingerling 16,042 
1999 LMB fingerling 12,100 
2000 LMB fingerling 11,020 
2005 BLG fingerling 1,075 

LMB fingerling 5,400 
SMB fingerling 2,420 
WAE large fingerling 4,000 
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Figure 2. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for various fish species captured in frame net sets in Lake 
Faulkton, 2005. 
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Lake Poinsett 


Site Description 


Location 
  Water designation number (WDN) 32-0001-00 

  Legal description T112N-R52W-Sec.3-6; T113N-R52W-Sec.14-16,20-23,26-34

 County (ies) Hamlin 

  Location from nearest town seven miles west of Esteline 


Survey Dates and Netting Information 
  Dates of current survey 	 July 29 – 31, September 30, 2003 


July 27 – 29, September 28, 2004 

July 26 – 28, September 8, 2005 


  Date of most recent survey July 30 – August 1, 2002 

Gill net sets (n) 6 


  Frame net sets (n) 19 (2005); 21 (2003, 2004) 

  Spring electrofishing (min) 0 

  Fall electrofishing (min) 62 (2003); 50 (2004); 61 (2005) 


Morphometry (Figure 1)
  Watershed area (acres) 292,197

  Surface area (acres) 7,903

 Maximum depth (ft) 22

  Mean depth (ft) 17


Ownership and Public Access 
Lake Poinsett is a meandered lake managed by the SDGFP.  The SDGFP maintains four public 
access sites on Lake Poinsett including one in a State Recreation Area (Figure 1).  Ownership of Lake 
Poinsett includes the State of South Dakota and private ownership.  The shoreline of Lake Poinsett is 
moderately developed and supports roughly 600 cabins and homes. 

Watershed and Land Use 
The Lake Poinsett watershed is comprised of a mix of cropland (70%), pasture or grassland (25%), 
and woodland (5%). 

Water Level Observations 
Drought conditions have resulted in severely declining water volume in Lake Poinsett.  Lake Poinsett will 
likely sustain a severe fish die-off if a moderate to severe winter occurs at the current water levels in the 
lake.  Lake Poinsett is classified as warm water semi-permanent and is hypereutrophic due to high 
nutrient loading.  Severe algae blooms are common. 

Aquatic Vegetation and Exotics 
Historically, Lake Poinsett has been wind swept and exposed and little submergent and emergent 
vegetation has been established.  However, due to the low water levels scattered beds of sago pond 
weed are prevalent.  No un-naturalized exotic vegetation or wildlife was reported during this survey. 

Fish Management Information 
Primary species 	 smallmouth bass, walleye, yellow perch 

  Other species 	 bigmouth buffalo, black bullhead, black crappie, bluegill, channel 
catfish, fathead minnow, common carp, emerald shiner, johnny 
darter, northern pike, shorthead redhorse, spottail shiner, white 
bass, white sucker  

  Management classification warm-water permanent 

  Fish Consumption Advisories none 
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Figure 1. Lake Poinsett contour map. 
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Management Objectives 

1) Maintain a mean gill net CPUE of stock length walleye ≥ 10, a PSD of 40 – 60, 
an RSD-P of 5 – 10, and a mean Wr > 80. 

2) Maintain a mean fall night electrofishing CPUE of stock length smallmouth bass 
≥ 10, a PSD of 40 – 70, an RSD-P of 10 – 20, and a mean Wr > 80. 

3) Maintain a mean gill net CPUE of stock length yellow perch ≥ 15 and a mean 
Wr > 80. 

4) Maintain a mean frame net CPUE of stock length bullhead ≤ 100, a mean Wr > 
80, and encourage commercial harvest during periods of high abundance. 

5) Monitor commercial harvest of bigmouth buffalo, common carp, and white bass. 

6) Monitor water levels and winterkill events. 

Results and Discussion 

Lake Poinsett is a large, permanent, natural lake situated in the Coteau 
des Prairie, a plateau formed by glacier action in northeast South Dakota.  Lake 
Poinsett, along with the majority of the Coteau lakes, was formed during 
successive subadvances of the Late Wisconsin glaciation more than 10,000 
years ago. Specifically, Lake Poinsett is classified as an outwash lake formed 
when material from glacier ice melt was deposited over ice at the lower 
elevations. Subsequently, melting of the outwash covered ice formed many 
closed depressions. Up until the 1980’s Lake Poinsett was the largest natural 
lake in South Dakota with a surface area of nearly 8,000 acres.  Since the severe 
flooding of northeastern South Dakota in the late 1990’s Lake Poinsett is no 
longer the largest natural lake in the state.  There are two major sources of 
surface water that flow into Lake Poinsett.  Naturally, Lake Poinsett is part of a 
watershed with water flowing into the lake from the west where lakes Albert, 
John, Mary, Norden, Marsh, Thisted, and Badger are located.  In fact, the 
drainage into Lake Poinsett from the west covers a vast area including the 
western half of Hamlin County, the northeast portion of Kingsbury County, the 
eastern portion of Clark County, and the southwest portion of Codington County.  
Artificially, a diversion channel enables Lake Poinsett to be used as an off-stream 
storage for Big Sioux River floodwaters.  In the late nineteenth century it was 
proposed that the Big Sioux River floodwater be stored in Lake Poinsett.  
Therefore, the entire Big Sioux River watershed north of Lake Poinsett can be 
the source of surface waters during flooding events and high water. 
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Historically, Lake Poinsett has been considered an excellent site for 
recreational activities including fishing, boating, swimming, water-skiing, 
camping, picnicking and golfing. Public access to Lake Poinsett is exceptional 
with access locations on the north, east, south (State Recreation Area), and west 
shores of the lake. Currently Lake Poinsett is primarily managed as a walleye 
and yellow perch fishery. Overall, as many as 17 species of fish contribute to the 
fishery in Lake Poinsett. 

Primary Species 

Smallmouth bass: Generally, fall night electrofishing has been the best 
sampling technique utilized to assess smallmouth bass populations in 
northeastern South Dakota. Fall night electrofishing has been conducted on 
Lake Poinsett annually; however, the low water level during recent years has 
resulted in smallmouth bass seeking habitat not available to electrofishing.  
Subsequently, the 2005 mean fall night electrofishing CPUE of stock length 
smallmouth bass was zero (Tables 1 – 3). Smallmouth bass have been 
historically present in Lake Poinsett in moderate density.  The 1999 – 2005 fall 
night electrofishing CPUE of stock length smallmouth bass has ranged from 0 to 
19.8, with an average CPUE of 8.8 (Table 2; Table 3).  Overall, the smallmouth 
bass population at the time of the most recent survey was below the objective 
range for abundance (≥ 10 fish/hour) (Table 3). Again, capture of smallmouth 
bass was difficult due to the low water levels in the lake at the time of sampling.  
Anecdotal evidence of the smallmouth bass population in Lake Poinsett can be 
inferred from other sampling gear.  Based on gill net catches in 2005, smallmouth 
bass abundance (0.8 fish/net night) in Lake Poinsett was the highest during a 
period dating back to 1999. Conversely, no smallmouth bass were captured in 
frame nets during 2005, which is the only time no smallmouth bass were 
captured in frame nets from 1999 – 2005.  Both frame nets and electrofishing are 
conducted along shorelines.  Given the low water level present in Lake Poinsett 
there are many areas off-shore that smallmouth bass are likely utilizing as 
habitat. Thus, the effectiveness in capturing smallmouth bass in frame nets and 
electrofishing has likely declined during the current low water period.  The catch 
of smallmouth bass in gill nets, which were set off shore, would likely have 
increased. With this in mind the 2005 survey results should be interpreted 
carefully regarding abundance of smallmouth bass and other fish species that 
inhabit near shore areas. 

Smallmouth bass captured in all gears combined during 2005 ranged in 
length from 140 to 400 mm. The PSD of smallmouth bass captured in 
experimental gill nets during 2005 was 100 and the RSD-P was 60 (Table 1; 
Table 3). The 2005 PSD and RSD-P based on gill nets were above the objective 
PSD range (40 – 70) and RSD-P range (10 – 20), respectively.  The smallmouth 
bass population in Lake Poinsett based on the 2003 and 2004 fish population 
assessment was also mostly comprised of quality length (≥ 280 mm) bass. 
Overall, growth of smallmouth bass in Lake Poinsett has been moderate when 
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compared to the regional and statewide averages with bass obtaining quality 
length (≥ 300 mm) by age 4 (Table 4; Table 7).  Condition of smallmouth bass 
captured during 2005 was within the objective range (≥80) with a mean Wr of 121 
for bass captured in experimental gill nets. 

Walleye: Ermer et al. (2005) reported that the walleye population in Lake 
Poinsett had declined during 2001 and 2002 and was considered moderate-low 
density at the time of the 2002 fish population assessment.  Subsequently, during 
2005 the mean gill net CPUE of stock length walleye increased to 8.3 (Table 1) 
and was slightly below the objective range (≥ 10 stock length fish/net night) for 
walleye in Lake Poinsett.  Dating back to 1999 walleye abundance in Lake 
Poinsett has ranged from 3.0 to 33.7 stock length walleye/net night with an 
average of 10.6 (Table 2; Table 3).  The gill net CPUE of stock length walleye 
during 2005 indicated moderate density and the highest abundance since 2000.   

Walleye captured in gill nets during 2005 ranged in length from 110 to 590 
mm (Figure 3). The PSD of walleye captured in gill nets during 2005 was 72 and 
the RSD-P was 10 (Table 1; Table 3; Figure 3).  The 2005 PSD of 72 was slightly 
above the objective PSD range (40 – 60) while the RSD-P of 10 was within the 
objective range of 5 – 10. The high PSD indicated a higher than desired 
proportion of quality length (≥ 380 mm) walleye in the population.  Similar to the 
2003 and 2004 survey, a wide length range of walleye were captured during the 
2005 survey. Of the walleye captured a high percentage were within the quality 
(380 mm) and preferred (508 mm) length groups sought by most anglers.  
Approximately 88 percent of the walleye captured in gill nets were above the 356 
mm (14 inch) minimum length restriction enforced on Lake Poinsett (Figure 3). 

During the 2005 survey a total of six year classes of walleye were 
represented in the catch (Table 8; Table 10).  However, the 2003 year class, 
which was the only stocked year since 1996, dominated the population (Table 
10). Natural reproduction by walleye in Lake Poinsett was apparently successful 
during at least seven of the past 10 years, which included 1997, 1998 – 2002, 
and 2004. Natural reproduction was likely successful in other years but the 
extent of its success was unknown due to the confounding of the catch with 
stocked walleye. Natural reproduction by walleye in Lake Poinsett has been 
relatively consistent from year-to-year with fall night electrofishing CPUE of age-0 
walleye during non stocked years ranging from 31 to 575 fish/hour (Table 2; 
Table 3). Generally, a fall night electrofishing CPUE exceeding 75 would negate 
the need for stocking the following spring, which has been the case for Lake 
Poinsett in most years. 

Ermer et al. (2005) suggested biennial stocking of walleye should be 
implemented in cases where fall night electrofishing CPUE of walleye was below 
75. A fall electrofishing CPUE of ≥75 would indicate a sufficiently sized year 
class at the time of sampling and in such cases no walleye were to be stocked 
the following year to reduce the likelihood of slowed growth due to 
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overpopulation. This strategy assumes that walleye observed in fall 
electrofishing samples would survive over-winter and develop a sustaining year 
class. Fall night electrofishing CPUE of walleye in Lake Poinsett in 2004 was 31 
fish/hour and yielded the need for walleye fry stocking in spring 2005.  
Subsequently, the fall electrofishing CPUE of walleye in fall 2005 was 97.5; thus, 
no walleye should be stocked in 2006. 

Historically, growth of walleye in Lake Poinsett has been slower than the 
regional and statewide average with walleye achieving quality length (380 mm) 
between age 4 and age 5 as was the case in 2003 (Table 5). During the 2004 
and 2005 survey growth was fast for walleye in Lake Poinsett (Table 6; Table 9).  
In fact, the growth of walleye in Lake Poinsett has increased nearly 100 mm (4
inches) at age-3 since 2002 based on length at capture.  The increase in growth 
of walleye is likely due to the decreased abundance of walleye in Lake Poinsett 
as well as good production of age-0 white bass in 2004 and 2005.  Additionally, 
the decreased water levels in Lake Poinsett during recent years have likely 
concentrated predator and prey resulting in easier feeding by walleye.  The 
condition of stock length walleye captured in gill nets has also increased during 
2004 and 2005 with a mean Wr of 99 and 97, respectively (Table 1; Table 3).  
The condition of walleye in Lake Poinsett was within the objective range of ≥80 
and indicates ample food availability. There was no apparent pattern in Wr 
among various length groups indicating appropriate food availability to all fish 
sizes. Overall, walleye growth during 2005 was indicative of fast growth, with 
excellent condition and sufficient availability of food. 

Yellow Perch: The mean gill net CPUE of stock length (200 mm) yellow 
perch in 2005 was 0.8 and well below the objective range (≥ 15 fish/net night) for 
yellow perch in Lake Poinsett (Tables 1 – 3).  Since 1999 the gill net CPUE of 
stock length yellow perch has fluctuated with a low of 0.8 (2005) and a high of 
46.8 (2001) (Table 2; Table 3). Overall, the yellow perch population in Lake 
Poinsett at the time of this survey was classified as very low density.  Lake 
Poinsett has historically supported a moderate to moderate-high density 
population of yellow perch. Declining water levels since 2001 have likely 
negatively impacted yellow perch by limiting suitable spawning habitat.  
Subsequently, the abundance of yellow perch in Lake Poinsett has declined 
steadily since 2001. 

During 2005, yellow perch ranged in total length from 170 to 330 mm 
(Figure 4), having a PSD and RSD-P of 60 (Tables 1 – 3; Figure 4).  Overall, the 
reproductive success of yellow perch was apparently relatively poor from 2003 
through 2005. The condition of yellow perch in Lake Poinsett was within the 
objective (≥ 80) with a mean Wr of 105.   
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Other Species 

Black bullhead: The mean frame net CPUE of stock length black bullhead 
during 2005 was 0.2 (Table 1) and within the objective (≤ 100) for black bullhead 
in Lake Poinsett (Table 3). Dating back to 1999 black bullhead abundance in 
Lake Poinsett has been considered moderate-low density and the CPUE has 
generally remained below 100 stock length fish/net night (Table 2; Table 3).  
Overall, the abundance of black bullhead in Lake Poinsett has declined steadily 
since 2002 (Tables 1 – 3). In fact, the abundance of black bullhead in 2005 was 
over 99% lower than the 1999 – 2005 average of 75 fish/net night and the lowest 
CPUE during the same time period (Table 2; Table 3).  No black bullheads were 
reported harvested from Lake Poinsett by commercial fisherman in 2003 or 2004.  
Due to the limited number of black bullhead captured during 2005, assessment of 
the population size structure was limited.  The total length of black bullhead 
captured in frame nets ranged from 360 to 380 mm (Figure 2).  The PSD and 
RSD-P of black bullhead captured in frame nets during 2005 was 100 (Table 1; 
Table 3; Figure 2). The high PSD and RSD-P indicated the presence of a large 
percentage of preferred length (≥ 300 mm) black bullhead. The condition of 
black bullhead in Lake Poinsett during 2005 was above the objective of 80 with a 
mean Wr of 101 (Table 1; Table 3). 

Ermer et al. (2005) reported that black bullhead abundance was very high 
in Lake Poinsett based on the 2002 fish population assessment.  The declining 
abundance of walleye was considered a possible cause for the increased 
abundance of black bullhead in 2002.  The 2003 – 2005 fish population 
assessments indicated that the black bullhead population was primarily 
composed of one year class in 2003; however, after 2003 the year class 
disappeared from the net catches. Recruitment of black bullhead in Lake 
Poinsett is likely moderate, but sporadic depending on environmental factors 
during spawning. Apparently, conditions have not been favorable for black 
bullhead reproduction during recent years in Lake Poinsett based on the low 
abundance and the high proportion of larger preferred length (300 mm) fish in the 
population. 

Channel catfish: The CPUE of stock length (≥ 280 mm) channel catfish in 
Lake Poinsett during 2005 was 1.2 and 1.6 for gill nets and frame nets, 
respectively (Table 1). Channel catfish in Lake Poinsett have generally been 
considered moderate-low density with a 1999 – 2005 mean CPUE of stock length 
fish of 1.5 and 1.1 for gill nets and frame nets, respectively (Table 1; Table 2).  
Channel catfish were collected from Lake Poinsett that ranged in length from 620 
to 900 mm. The channel catfish population in Lake Poinsett is dominated by fish 
of preferred length (≥ 610 mm) or longer.  Subsequently, the PSD was 100 and 
the RSD-P was 100 for channel catfish captured in gill nets and frame nets 
(Table 1), respectively.  The high PSD and RSD-P values indicate the lack of 
young fish in the population, which is a concern.  No growth information was 
available; however, the condition of channel catfish was excellent with a mean 
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Wr of 132 and 119 for catfish captured in gill nets and frame nets, respectively.  
Overall, Lake Poinsett supports a population of channel catfish with sufficient 
food availability and a large proportion of preferred length catfish, with the 
availability of an occasional trophy length catfish.  In fact, Lake Poinsett supports 
one of the best channel catfish populations based on size in northeastern South 
Dakota. 

Northern Pike: The gill net CPUE of stock length northern pike in Lake 
Poinsett during 2005 was 0 (Table 1). Northern pike typically are not sampled 
consistently using standard lake survey methods.  Northern pike in Lake Poinsett 
have generally been considered low density with a 1999 – 2000 mean gill net 
CPUE of stock length fish of 0.4 (Table 1; Table 2).  Northern pike collected in 
frame nets in 2005 ranged in length from 610 to 1,020 mm.  The PSD was 100 
and the RSD-P was 77 (Table 1). No growth information was available; however, 
the condition of northern pike was within the objective range with a mean Wr of 
83 for pike captured in frame nets.  Spawning success of northern pike in recent 
years has been poor as access to appropriate spawning habitat is limited due to 
falling water levels.   

White bass: The gill net CPUE of stock length white bass in Lake Poinsett 
during 2005 was 15.0 (Table 1). White bass have generally been considered 
moderate-high density with a 1999 – 2000 mean CPUE of stock length fish of 
17.6 and 4.0 for gill nets and frame nets, respectively (Table 1; Table 2).  White 
bass were collected from Lake Poinsett that ranged in length from 70 to 440 mm.  
The PSD and RSD-P was 100 for white bass captured in gill nets (Table 1).  No 
growth information was available; however, the condition of white bass was 
within the objective range with a mean Wr of 109 for bass captured in gill nets.  
White bass apparently had a tremendous reproductive year in 2005 as the frame 
nets were saturated with white bass young-of-the-year.  The white bass had not 
recruited to the gear at the time of the survey and most fell through the 3/4 inch 
mesh when the nets were pulled to the boat.  The full extent of the 2005 white 
bass year class will be determined during the 2006 assessment.  In total, 
commercial fisherman harvested 32,300 pounds of white bass during 2005. 

Other: Black crappie, bigmouth buffalo, common carp, orangespotted 
sunfish, shorthead redhorse, and white sucker were other fish species captured 
during the 2003 – 2005 surveys.  Bigmouth buffalo and common carp are fish 
species that are commonly harvested through a permit by commercial fisherman 
during the ice-covered season. A total of 62,000 pounds of bigmouth buffalo 
were reported harvested by commercial fisherman during 2005 from Lake 
Poinsett. The abundance of bigmouth buffalo in Lake Poinsett during 2005 
based on frame net CPUE of stock length buffalo was 0.1 (Table 1).  Apparently, 
the abundance of bigmouth buffalo in Lake Poinsett has declined and is currently 
below the 1999 – 2005 average of 1.1 (Table 2).  Similarly, the abundance of 
common carp has also declined during recent years (Table 2).  The abundance 
of other fish species was considered low density (Table 1, Table 2).  The 

327 Lake Poinsett 



contribution of species other than bigmouth buffalo, common carp, channel 
catfish, smallmouth bass, walleye, white bass, and yellow perch to the fishery at 
the time of this survey was likely minimal. 

Summary 

Lake Poinsett is managed as a smallmouth bass, walleye and yellow 
perch fishery. In addition, black bullhead are monitored closely to assess 
abundance. During 2005, black bullhead abundance was within the objective 
range for frame net CPUE (≤ 100 stock length fish/net night).  In fact, very few 
black bullhead were collected in 2005. In addition, the size structure of black 
bullhead has increased as represented by the high PSD and RSD-P values.  The 
decreased abundance accompanied by the increased size structure likely 
indicates that predation by species such as walleye, northern pike, and 
smallmouth bass as well as poor reproductive success in recent years is keeping 
the bullhead population in check. Commercial harvest of black bullhead is not 
needed at the present time, but should be encouraged if the abundance of black 
bullhead in Lake Poinsett increases above the objective range to minimize the 
impact of high bullhead abundance on sport fish in Lake Poinsett. 

Smallmouth bass abundance in Lake Poinsett during 2005 was below the 
objective range (≥ 10). The smallmouth bass abundance has declined in recent 
years and the current mean CPUE of stock length bass is below the 1999 – 2005 
average. Confounding the assessment of the smallmouth bass population is the 
declining water levels in Lake Poinsett. Declining water levels have resulted in 
problems sampling smallmouth bass because many of the near shore areas that 
they have been known to utilize are now out of water and fish are now utilizing off 
shore structure that is difficult to sample.  Thus, the effectiveness in capturing 
smallmouth bass in frame nets and electrofishing has likely declined during the 
current low water period. Based on historic surveys smallmouth bass maintain 
relatively consistent recruitment and good growth providing anglers with a variety 
of fish sizes. 

During 2005, the abundance of stock length (130 mm) yellow perch in 
Lake Poinsett, based on mean gill net CPUE, indicated that the perch population 
was low density and below the objective range of ≥15 stock length fish/net. In 
fact, the abundance of yellow perch has declined since 2001.  The reduced 
abundance of yellow perch in Lake Poinsett is likely linked to declining water 
levels in the lake. Based on the 2005 fish population assessment, reproductive 
success of yellow perch in recent years has been very weak. 

The abundance of stock length (250 mm) walleye in Lake Poinsett based 
on mean gill net CPUE was indicative of a moderate density population and was 
slightly below the objective range of ≥ 10 stock length fish/net. Although the 
2005 abundance for stock length walleye was below the 1999 – 2005 average 
the abundance of walleye was the highest it has been since 2000.  The PSD of 
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72 for walleye in Lake Poinsett during 2005 was slightly above the objective of 40 
– 60, while the RSD-P of 10 was within the objective range (5 -10) for a balanced 
fish population.  Walleye in Lake Poinsett have historically grown relatively slow 
compared to other waters in northeastern South Dakota achieving only 380 mm 
(quality length; 15-inches) in about four years; however, the growth of walleye 
has improved during recent years as the population abundance has been lower.  
Currently, walleye are obtaining 380 mm in roughly 3 years.  Similarly, the 
condition of walleye in the lake meets the objective range (Wr ≥ 80). Roughly 88 
percent of the walleye collected from Lake Poinsett during the 2005 survey were 
above the 356 mm (14-inch) minimum length restriction and available for angler 
harvest. Abundance of young-of-the-year walleye based on fall night 
electrofishing indicated that the 2005 fry stocking was successful and that 
stocking in 2006 is not needed. Overall, Lake Poinsett has historically provided 
anglers with good walleye fishing with a wide range of fish lengths and the 
opportunity to capture quality (≥ 380 mm) and preferred length (≥ 508 mm) fish.  

Management Recommendations 

1) Conduct fish population assessment surveys on an annual basis (next survey 
scheduled in summer 2006) to monitor fish abundance, fish population size 
structures, fish growth, and stocking success. 

2) Conduct fall night electrofishing on an annual basis to monitor walleye young-of
the-year abundance and to assess the smallmouth bass population.  Additional 
electrofishing runs should be conducted in offshore areas with appropriate 
smallmouth bass habitat. 

3) Stock walleye on a biennial basis at 1,000 fry/acre to maintain consistent year 
classes only if the fall night electrofishing CPUE of young-of-the-year walleye 
falls below 75 fish/hour.   Stock northern pike and yellow perch in cases of 
complete winterkill events to establish a fish population.  Monitor water levels 
and winterkill events to assess stocking strategies. 

4) Encourage commercial harvest of black bullhead to limit abundance if the 
abundance exceeds the management objective.  At the time of this survey, the 
abundance of black bullhead in Lake Poinsett did not necessitate the need for 
commercial harvest. 
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Table 1. 	Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in experimental gill net sets, frame net 
sets, or night electrofishing in Lake Poinsett, 2003 - 2005. Confidence 
intervals include 80 percent (± CI-80) or 90 percent (± CI-90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2003 
Gill nets 

BLB 14.8 5.7 98 2 2 3 102 2 
CCF 3.2 1.3 100 0 5 9 110 2 
NOP 0.7 0.5 100 0 25 59 86 17 
SMB 0.7 0.6 75 25 50 50 79 33 
SPS 1 0.2 0.3 --- --- --- --- --- --- 
WAE 3.8 1.7 48 18 0 --- 88 2 
WHB 17.3 6.2 100 0 100 0 104 < 1 
WHS 1.8 0.6 100 0 100 0 102 2 
YEP 8.5 4.4 100 0 92 7 119 1 

  Frame nets 
BIB 0.4 0.2 100 0 38 34 93 4 
BLB 170.7 92.2 99 0 1 1 94 2 
COC 0.1 0.1 100 --- 100 --- 98 --- 
NOP 1.3 0.4 75 15 25 15 84 1 
SMB 1.2 0.7 39 18 17 14 96 1 
WAE 1.0 0.3 50 21 6 9 84 < 1 
WHB 0.7 0.3 100 0 100 0 100 2 
WHS 1.1 0.4 100 0 100 0 99 2 
YEB 0.1 0.1 100 --- 100 --- 109 --- 

  Electrofishing
 SMB 2 5.7 4.4 83 17 33 43 103 6 
WAE 2,3 706.1 174.4 --- --- --- --- --- --- 

1 all fish sizes. 
2 fall night electrofishing.
3 age-0 fish only. 
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Table 1 continued.	 Mean catch rate (CPUE; Catch/net night) of stock length 
fish, mean relative weight (Wr) of stock length fish, 
proportional stock density (PSD) and relative stock density of 
preferred length fish (RSD-P) of various fish species 
captured in experimental gill net sets or frame net sets in 
Lake Poinsett, 2003 - 2005.  Confidence intervals include 80 
percent (± CI-80) or 90 percent (± CI-90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2004 
Gill nets 

    BIB 0.2 0.3 100 --- 0 --- 91 --- 
CCF 1.0 0.9 100 0 50 45 122 2 
NOP 0.3 0.3 100 0 0 --- 86 12 
SMB 0.8 0.8 40 52 0 --- 114 6 
WAE 3.0 1.1 72 19 6 9 99 2 
WHB 25.5 8.8 100 0 100 0 109 1 
WHS 1.2 0.7 100 0 100 0 110 4 
YEP 11.5 8.7 77 8 75 9 119 1 

  Frame nets 
BIB 1.5 0.7 100 0 24 14 94 1 
BLB 0.7 0.3 100 0 100 0 102 5 
BLC 0.1 0.1 100 0 100 0 101 0 
BLG 0.1 0.1 100 --- 100 --- 122 --- 
COC 0.1 0.1 100 --- 100 --- 92 --- 
NOP 0.2 0.2 100 0 25 59 84 19 
SHR 0.2 0.2 100 0 100 0 110 8 
SMB 1.1 0.7 29 17 14 14 110 9 
WAE 0.1 0.1 100 0 0 --- 100 38 
WHB 2.5 0.6 86 8 86 8 108 < 1 
WHS 1.9 0.8 97 3 97 3 121 40 
YEP 0.3 0.2 0 --- 0 --- 112 37 

  Electrofishing
 SMB 1 2.5 3.9 100 0 100 0 112 11 
WAE 1,2 31.1 13.6 --- --- --- --- 86 2 

1 fall night electrofishing.
2 age-0 fish only. 
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Table 1 continued.	 Mean catch rate (CPUE; Catch/net night) of stock length 
fish, mean relative weight (Wr) of stock length fish, 
proportional stock density (PSD) and relative stock density of 
preferred length fish (RSD-P) of various fish species 
captured in experimental gill net sets or frame net sets in 
Lake Poinsett, 2003 - 2005.  Confidence intervals include 80 
percent (± CI-80) or 90 percent (± CI-90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2005 
Gill nets 

BLB 0.2 0.2 100 --- 100 --- 96 --- 
CCF 1.2 0.5 100 0 100 0 132 8 
COC 0.2 0.2 100 --- 100 --- 109 --- 
SHR 0.2 0.2 100 --- 100 --- 126 --- 
SMB 0.8 1.0 100 0 60 40 121 4 
WAE 8.3 1.8 72 11 10 7 97 1 
WHB 15.0 4.5 100 0 100 0 109 < 1 
WHS 2.0 1.9 100 0 100 0 102 3 
YEP 0.8 0.8 60 40 60 40 105 5 

  Frame nets 
    BIB 0.1 0.1 100 --- 100 --- 88 --- 

BLB 0.2 0.1 100 0 100 0 101 45 
CCF 1.6 1.2 100 0 100 0 119 3 
COC 0.0 0.0 0 --- 0 --- --- --- 
NOP 1.0 0.5 100 0 77 22 83 4 
OSF 1 0.1 0.1 --- --- --- --- --- --- 
SMB 0.0 0.0 0 --- 0 --- --- --- 
WAE 0.1 0.1 100 --- 100 --- --- --- 
WHB 0.0 0.0 0 --- 0 --- --- --- 
WHS 0.5 0.3 100 0 100 0 99 11 
YEP 4.3 1.9 0 --- 0 --- 100 2 

  Electrofishing 
WAE 2,3 97.5 15.0 --- --- --- --- 80 2 

1 all fish sizes. 
2 fall night electrofishing.
3 age-0 fish only. 
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Table 2. 	Historic mean catch rate (CPUE; Catch/net night) of stock length fish for 
various fish species captured in experimental gill net sets, frame net 
sets, or electrofishing in Lake Poinsett, 1999 - 2005. 

CPUE 
Species 1999 2000 2001 2002 2003 2004 2005 Average 
Gill nets 

BIB 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 
BLB 1.7 0.8 2.8 65.2 14.8 0.0 0.2 12.2 
CCF 0.7 0.5 1.7 2.3 3.2 1.0 1.2 1.5 
COC 4.2 0.2 0.2 0.0 0.0 0.0 0.2 0.7 
NOP 0.2 0.3 1.0 0.3 0.7 0.3 0.0 0.4 
SHR 0.3 0.0 0.5 0.0 0.0 0.0 0.2 0.1 
SMB 0.2 0.0 0.3 0.8 0.7 0.8 0.8 0.5 
SPS 1 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 

  WAE 33.7 14.0 7.3 4.3 3.8 3.0 8.3 10.6 
  WHB 3.8 37.3 5.7 18.8 17.3 25.5 15.0 17.6 
  WHS 4.7 3.0 4.7 2.5 1.8 1.2 2.0 2.8 

YEP 36.8 16.0 46.8 21.3 8.5 11.5 0.8 20.2 
Frame nets 

BIB 2.3 2.3 1.1 0.3 0.4 1.5 0.1 1.1 
BLB 2.5 13.0 4.3 334.3 170.7 0.7 0.2 75.1 
BLC 0.2 0.6 0.3 0.4 0.0 0.1 0.0 0.2 
BLG 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 
CCF 0.0 0.1 5.9 0.1 0.0 0.0 1.6 1.1 
COC 7.7 1.5 1.7 0.2 0.1 0.1 0.0 1.6 
GSF 1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
NOP 1.6 0.2 1.8 1.6 1.3 0.2 1.0 1.1 
OSF 1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 
SHR 0.1 0.2 0.0 0.1 0.0 0.2 0.0 0.1 
SMB 2.0 3.1 0.7 2.1 1.2 1.1 0.0 1.5 

  WAE 0.4 0.9 0.4 1.8 0.9 0.1 0.1 0.7 
  WHB 0.1 16.7 0.4 7.7 0.7 2.5 0.0 4.0 
  WHC 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 
  WHS 0.6 0.3 1.4 0.9 1.1 1.9 0.5 1.0 

YEB 0.1 0.1 0.0 0.1 0.1 0.0 0.0 0.1 
YEP 0.2 0.1 0.2 0.1 0.0 0.3 4.3 0.7 

Electrofishing 
SMB 2 14.3 10.5 19.8 --- 5.7 2.5 0.0 8.8 
WAE 2,3 77.7 8.7 568.0 --- 706.1 31.1 97.5 248.2 

1 all fish sizes. 
2 fall night electrofishing.
3 age-0 fish only.
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Species 1999 2000 2001 2002 2003 2004 2005 Average Objective 
Frame nets 

BLB 
CPUE 3 13 4 334 171 1 < 1 75.2 ≤ 100 
PSD 92 88 48 9 99 100 100 76.6 ---
RSD-P 24 39 30 0 1 100 100 42.0 ---
Wr 89 93 101 97 94 102 101 96.7 ≥ 80 

Gill nets 
WAE
 CPUE 34 14 7 4 4 3 8 10.6 ≥ 10 
PSD 23 64 14 58 48 72 72 50.1 40 – 60 
RSD-P 2 4 2 8 0 6 10 4.6 5 – 10 
Wr 92 84 91 89 88 99 97 91.4 ≥ 80 

YEP 
CPUE 37 16 47 21 9 12 1 20.4 ≥ 15 
PSD 90 50 83 78 100 77 60 76.9 ---
RSD-P 65 29 33 48 92 75 60 57.4 ---
Wr 116 107 115 22 119 119 105 100.4 ≥ 80 

Electrofishing 
SMB 2
 CPUE 14 11 20 --- 6 3 0 9.0 ≥ 10 
PSD 47 0 62 --- 83 100 --- 58.4 40 – 70 
RSD-P 0 0 0 --- 33 100 --- 26.6 10 – 20 
Wr 106 93 104 --- 103 112 --- 103.6 ≥ 80 

1 Historic data from all surveys conducted since 1999.
2 Fall night electrofishing. 

Year Age N 
Age 

1 2 3 4 
2003 0 3 --- --- --- ---
2002 1 1 123 --- --- ---
2001 2 2 118 239 --- ---
2000 3 2 101 205 286 ---
1999 4 1 87 161 266 320 
Mean --- 9 107 202 276 320 
SE --- --- 8  22  10  0  

1Mean Comparison 
  Small lakes/impoundments 98 180 241 291
  Large lakes/impoundments 92 169 237 304
 Region IV 	 96 179 249 316
 Statewide 91 171 242 300 

1 Willis et al. 2001. 

Table 3. 	Mean catch rate (CPUE; catch/net night), proportional stock density 
(PSD), relative stock density of preferred length fish (RSD-P), and 
relative weight (Wr) for primary management species captured in 
experimental gill net sets, frame net sets, or electrofishing in Lake 
Poinsett, 1999 - 2005. 

Table 4. 	 Mean back-calculated length (mm) at age and standard error (SE) 
for smallmouth bass captured during fall night electrofishing in Lake 
Poinsett, 2003. 
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Year Age N 
Age 

1 2 3 4 5 6 7 
2001 
2000 
1999 
1998 
1997 
1996 

2 
3 
4 
5 
6 
7 

12 
1 
7 
1 
1 
1 

162 
136 
138 
138 
173 
141 

307 
326 
237 
203 
251 
231 

---
384 
345 
272 
301 
266 

---
---

413 
378 
343 
306 

---
---
---

435 
414 
352 

---
---
---
---

455 
397 

---
--- 
---
--- 
---

438 
Mean --- 23 148 259 314 360 400 426 438 

SE --- --- 6 19  22  23  25  29  0 


1Mean Comparison 
  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 	
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 
494 
497 
490 

---
---
---
---

--- 
--- 
--- 
--- 

1 Willis et al. 2001. 

Year Age N 
Age 

1 2 3 4 5
2004 0 5 --- --- --- --- --
2003 1 35 144 --- --- --- --
2002 2 2 141 326 --- --- --
2001 3 8 167 317 409 --- --
1999 5 4 136 241 351 423 470
Mean --- 54 147 295 380 423 470


SE --- --- 7 27  29  0  0
1Mean Comparison 

  Small lakes/impoundments 176 271 384 431 483
  Large lakes/impoundments 169 280 358 425 494
 Region IV 	 161 281 367 433 497
 Statewide 168 279 360 425 490 

1 Willis et al. 2001. 

Table 5. Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Lake Poinsett, 2003.   

Table 6. 	 Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Lake Poinsett, 2004.   
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Year N  
Age 

1  2 3 4 
2003 4 259 329 359 372
2001 21 220 291 297 --
2000 11 212 259 --- --
1999 15 250 324 300 --

Year N  
Age 

1 2 3 4 5 6 7
2005 47 269 385 480 --- 511 519 491
2004 49 235 382 435 --- 483 --- ---
2003 23 --- 359 396 432 450 485 447
2002 30 229 285 377 415 --- 584 669
2001 45 245 298 332 424 469 --- ---
2000 91 238 335 387 408 452 614 ---
1999 202 275 310 337 367 428 529 618

Table 7. Weighted mean length at capture (mm) for smallmouth bass captured 
during fall night electrofishing in Lake Poinsett, 1999 – 2004.  Note: 
sampling was conducted at approximately the same time during each 
year allowing comparisons among years to monitor growth trends.   

  
 

 

 
  

 
  
  

 
 
  

Table 8. 	 Weighted mean length at capture (mm) for walleye captured in 
experimental gill net sets in Lake Poinsett, 1999 – 2004.  Note: 
sampling was conducted at approximately the same time during each 
year allowing comparisons among years to monitor growth trends.   

Table 9. Stocking history (10-year) including size and number for fishes 
stocked into Lake Poinsett, 1996 - 2005. 

Year 
1996 

Species 
GSF 

Size 
adult 

Number 
1,100 

WAE 
WAE 
YEP 

fry 
fingerling 
adult 

8,000,000 
127,500 

700 
2003 
2005 

WAE 
WAE 

fry 
fry 

10,520,000 
11,700,000 
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Survey Year 
Year Class 

2004 2003 2002 2001 2000 1999 1998 1997 1996

 2005 3 37 1 2 3 1

 2004 --- 35 2 8 4

 2003 --- --- 12 1 7 1 1 1

 2002 --- --- --- 5 2 13 8 1

 2001 --- --- --- --- 2 33 3 6 1

 2000 --- --- --- --- --- 10 9 24 35

 1999 --- --- --- --- --- --- 1 25 68

Number stocked 

fry 10,520 8,000


  small fingerling 128

  large fingerling 


Table 10. Numbers of walleye sampled (n) by year class and associated 
stocking history (Number stocked x 1,000) for walleye captured in 
Lake Poinsett, 1999 - 2005.   
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Figure 2. Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for black bullhead captured in frame net sets in Lake Poinsett, 
2003 – 2005. 
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Figure 3. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for walleye captured in experimental gill net sets in Lake 
Poinsett, 2003 – 2005. 
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Figure 4. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for yellow perch captured in experimental gill net sets in Lake 
Poinsett, 2003 – 2005. 
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Cattail-Kettle Lake 


Site Description 


Location 
  Water designation number (WDN) 48-0012-00 

  Legal description 

County (ies) Marshall 


  Location from nearest town five miles west and three miles north of Eden 


Survey Dates and Netting Information 
  Dates of current survey August 26 – 28, 2003; August 24 – 26, 2004;  

August 23 – 25, 2005 

  Date of most recent survey October 20 – 21, 1998 

Gill net sets (n) 6 


  Frame net sets (n) 17 (2003); 18 (2004; 2005) 


Morphometry (Figure 1)
  Watershed area (acres) unknown 

  Surface area (acres) 6,000 

Maximum depth (ft) unknown 


  Mean depth (ft) unknown 


Ownership and Public Access 
High water levels since the mid-1990’s have combined the former Cattail and Kettle lakes and several 
smaller sloughs into one large water body commonly referred to as Cattail-Kettle Lake.  Cattail-Kettle 
Lake is not a meandered lake; however, a significant amount of land previously managed as a GPA is 
now submerged.  Water elevations have spilled over on private lands creating private ownership of 
much of the lakeshore.  Both private and public land can be found beneath the water.  A public access 
site is located on the west shore of Cattail-Kettle Lake and is maintained by the SDGFP (Figure 1). 

Watershed and Land Use 
The Cattail-Kettle watershed is comprised of a mix of cropland, pasture and woodlands. 

Water Level Observations 
Water levels remain above the historic average. 

Aquatic Vegetation and Exotics 
Aquatic vegetation in Cattail-Kettle Lake has not been officially documented; however, both emergent 
and submergent vegetation are common throughout the lake.  No un-naturalized exotic vegetation or 
wildlife was reported during this survey. 

Fish Management Information 
Primary species walleye, yellow perch 


  Other species black bullhead, black crappie, largemouth bass, northern pike, 

smallmouth bass, white sucker 


  Management classification warm-water semi-permanent 

  Fish Consumption Advisories none 
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Figure 1. Cattail-Kettle location map. 
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Management Objectives 

1) Maintain a mean gill net CPUE of stock length walleye ≥ 10, a PSD of 40 – 60, 
an RSD-P of 5 – 10, and a mean Wr > 80. 

2) Maintain a mean gill net CPUE of stock length yellow perch ≥ 15 and a mean 
Wr > 80. 

3) Maintain a mean frame net CPUE of stock length bullhead ≤ 100, a mean Wr > 
80, and encourage commercial harvest during periods of high abundance. 

4) Monitor water levels and winterkill events. 

Results and Discussion 

Cattail-Kettle Lake is a large, semi-permanent, natural lake situated in the 
Coteau des Prairie, a plateau formed by glacial action in northeast South Dakota.  
High water levels during the 1990’s combined Cattail and Kettle lakes along with 
several smaller sloughs into one large water body commonly referred to as 
Cattail-Kettle Lake. The major inlets to Cattail-Kettle Lake flow into the lake from 
Lost Lake on the north and through a series of shallow lakes to the northwest. 
The water flows out of Cattail-Kettle through an outlet on the southwest part of 
the lake and flows toward Hickman Dam to the west.  During high water events 
many area lakes become connected allowing fish to move among the various 
water basins. Many fish species were introduced to Cattail-Kettle Lake through 
surrounding waters. Cattail-Kettle Lake was first stocked by the South Dakota 
Game, Fish and Parks with largemouth bass and walleye in 1996 and 1997, 
respectively. Currently Cattail-Kettle Lake is primarily managed as a walleye and 
yellow perch fishery. Overall, as many as eight species of fish contribute to the 
fishery in Cattail-Kettle Lake. 

Primary Species 

Walleye: The first known walleye population in Cattail-Kettle Lake was 
established in 1997 when 243,900 small fingerlings were stocked (Table 7).   
Hubers and Blackwell (1999) reported that during the first survey conducted on 
Cattail-Kettle Lake in 1998 that the walleye population was entirely comprised of 
age-1 fish that were most likely from the 1997 stocking.  Subsequently, the mean 
gill net CPUE of stock length walleye from 2003 through 2005 indicated that the 
population was maintained above that considered moderate density (Tables 1 – 
3), and above the objective range (≥ 10 stock length fish/net night).  During the 
past three surveys walleye abundance in Cattail-Kettle Lake based on gill net 
CPUE has ranged from 15.0 to 20.7 stock length walleye/net night with an 
average of 17.0 (Table 2; Table 3).  The gill net CPUE of stock length walleye 
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during 2005 of 20.7 was the highest recorded on Cattail-Kettle Lake and 
indicated a high density population.   

Walleye captured in gill nets during 2005 ranged in length from 280 to 630 
mm (Figure 3). The PSD of walleye captured in gill nets during 2005 was 71 and 
the RSD-P was 15 (Table 1; Table 3; Figure 7).  The 2005 PSD of 71 was above 
the objective PSD range (40 – 60).  Similarly, the RSD-P of 15 for walleye in 
2005 was slightly above the objective range of 5 – 10 indicating a higher than 
desired proportion of preferred length (≥ 508 mm) walleye in the population.  
Similar to the 2003 and 2004 survey, a wide length range of walleye were 
captured during the 2005 survey (Figure 3).  Of the walleye captured a high 
percentage were within the quality (380 mm) and preferred (508 mm) length 
groups sought by most anglers. Approximately 45 percent of the walleye 
captured in gill nets were above the 406 mm (16 inch) minimum length restriction 
enforced on Cattail-Kettle Lake (Figure 3). 

During the 2005 survey a total of seven year classes of walleye were 
represented in the catch (Table 6; Table 8).  Based on the 2005 survey, all of the 
stockings from the past 10 years were represented in the walleye catch, which 
occurred in 1997, 1999, 2000, 2001, and 2003 (Table 7).  Natural reproduction 
by walleye in Cattail-Kettle Lake was apparently successful during at least three 
of the past 10 years, which included 1998, 2002, and 2004 (Table 8).  Natural 
reproduction was likely successful in other years but the extent of its success 
was unknown due to the confounding of the catch with stocked walleye.  Natural 
reproduction by walleye in Cattail-Kettle Lake has been relatively good but may 
not be sufficient to produce consistent, moderately sized year classes from year-
to-year. Age-0 walleye had been captured in gill nets during each 2003 and 
2004, but no age-0 walleye were captured in gill nets during 2005.  Although age
0 walleye had not likely fully recruited to the sampling gear this may indicate a 
weak or missing 2005 year class. Fall night electrofishing is typically used to 
assess walleye reproductive success; however, electrofishing was not conducted 
on Cattail-Kettle Lake during the survey period.  Based on the history of year 
classes in Cattail-Kettle Lake it is likely that biennial stockings to maintain the 
walleye population are not needed. 

Growth of walleye was similar in 2003 and 2004 (Table 4; Table 5).  
Generally, growth of walleye in Cattail-Kettle Lake has been faster than the 
regional and statewide average with walleye achieving quality length (380 mm) 
during their third growing season.  In fact, walleye growth is so rapid that age-3 
walleye are available to angler harvest even under the 406 mm (16-inch) 
minimum length limit. During the 2005 survey walleye growth was slightly faster 
than previous years (Table 6). Condition of stock length walleye captured in gill 
nets in 2005 was within the objective (≥80) with a mean Wr of 97. There was no 
apparent pattern in Wr among various length walleye, indicating appropriate food 
availability to all fish sizes.  Overall, walleye growth during 2005 was indicative of 
fast growth, with good condition and sufficient availability of food. 
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Yellow Perch: The mean gill net CPUE of stock length (200 mm) yellow 
perch in 2005 was 23.5 and within the objective range for a moderate density 
population (≥ 15 fish/net night) (Tables 1 – 3).  Since 1999 the gill net CPUE of 
stock length yellow perch has remained relatively consistent with a low of 23.5 
(2005), a high of 42.5 (2004), and an average of 36.1 (Table 2; Table 3).  Overall, 
the yellow perch population in Cattail-Kettle Lake is considered moderate 
density. 

During 2005, yellow perch ranged in total length from 90 to 260 mm 
(Figure 8), had a PSD of 11, and an RSD-P of 3 (Tables 1 – 3; Figure 8).  Yellow 
perch commonly obtain 90 mm at age 1 and 150 mm at age 2.  Inspection of the 
length frequency histogram indicates consecutive year classes of yellow perch in 
2003 and 2004 (Figure 7). Conversely, the 2005 year class of yellow perch, 
even though not likely fully recruited to the sampling gear, may have been 
relatively weak. The condition of yellow perch in Cattail-Kettle Lake was within 
the objective (≥ 80) with a mean Wr of 101. 

Other Species 

Black bullhead: The mean frame net CPUE of stock length black bullhead 
during 2005 was 1.3 (Table 1) and within the objective (≤ 100) for black bullhead 
in Cattail-Kettle Lake (Table 3). During the past three years black bullhead 
abundance in Cattail-Kettle Lake has been considered moderate-high; however, 
the average frame net CPUE of stock length black bullhead was heavily 
influenced by the 2003 survey which indicated high abundance (Table 2; Table 
3). Similarly, black bullhead were the most abundant fish species in Cattail-
Kettle Lake during the 1998 fish assessment survey (Hubers and Blackwell 
1999). More recently, the abundance of black bullhead in 2004 and 2005 was 
very low and about 99% lower than the 1999 – 2005 average of 185 fish/net night  
(Table 2; Table 3). 

Black bullhead captured in frame nets during 2005 suggested a minimum 
of three year classes (2001, 2002, and 2005), with the total length ranging from 
100 to 390 mm (Figure 2). The PSD of black bullhead captured in frame nets 
during 2005 was 100 and the RSD-P was 92 (Table 1; Table 3; Figure 2).  The 
high PSD and RSD-P indicate a population dominated by preferred length fish.  A 
2005 year class that had not likely fully recruited to the sampling gear was 
apparent during the 2005 survey. The majority of the black bullhead in Cattail-
Kettle Lake in 2005 were probably older than age 4 based on length and 
available growth data.  The magnitude of the 2005 black bullhead year class will 
be determined during the 2006 fish population assessment on Cattail-Kettle 
Lake. 

Hubers and Blackwell (1999) reported that the black bullhead population 
would likely expand if predator density remained low due to the bullheads prolific 
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nature. The expanded largemouth bass, northern pike, and walleye populations 
in Cattail-Kettle Lake since 1998 have likely provided sufficient top-down limits on 
black bullhead and aided in controlling bullhead abundance.  In addition, 
recruitment of black bullhead is most likely moderate, but sporadic depending on 
environmental factors during spawning. Conditions have not been favorable for 
black bullhead reproduction during recent years in Cattail-Kettle Lake based on 
the low abundance and the high proportion of larger preferred length (300 mm) 
fish in the population. The condition of black bullhead in Cattail-Kettle Lake 
during 2005 was above the objective of 80 with a mean Wr of 98 (Table 1; Table 
3). 

Black bass: Black bass including largemouth bass and smallmouth bass 
have been observed in Cattail-Kettle Lake in low density.  Smallmouth bass were 
captured in frame nets during 2003 (Table 1), but have not been observed since.  
Largemouth bass have been captured in low numbers during each survey year 
from 2003 through 2005. Generally, spring night electrofishing is the ideal 
sampling technique utilized to assess largemouth bass populations and fall night 
electrofishing is best suited to sample smallmouth bass.  Electrofishing has not 
been conducted in Cattail-Kettle Lake so assessment of the bass population is 
limited. Largemouth bass captured in frame nets during 2005 ranged in length 
from 120 to 460 mm, had a PSD and RSD-P each of 33, and a mean Wr of 129.  
Blackwell (2005) reported that black bass were occasionally captured by anglers 
on Cattail-Kettle Lake, but neither species was readily caught during any creel 
survey period from 1999 through 2004. Overall, the largemouth bass population 
in Cattail-Kettle Lake is most likely low density and does not significantly 
contribute to the sport fishery. 

Black crappie: During 2005, the mean frame net CPUE of stock length 
black crappie was 1.3 (Table 1) and well below the abundance considered 
moderate density (≥15 fish/net night). The abundance of black crappie in Cattail-
Kettle Lake has generally remained very low from year-to-year and has generally 
been considered low density (Table 2). Black crappie captured in frame nets 
during 2005 ranged in total length from 60 to 350 mm.  The PSD and RSD-P of 
black crappie captured in frame nets during 2005 was 4 (Table 1).  The size 
structure of black crappie in Cattail-Kettle Lake, based on the PSD and RSD-P, 
was dominated by sub-quality length (200 mm) fish.  A large proportion of the 
black crappie captured in Cattail-Kettle Lake during 2005 were less than 178 mm 
(7 inches). The condition of black crappie in Cattail-Kettle Lake during 2005 was 
above the objective of 80 with a mean Wr of 121 (Table 1).  

Northern Pike: The CPUE of stock length northern pike in Cattail-Kettle 
Lake during 2005 was 0.5 for gill nets (Table 1).  Northern pike typically are not 
sampled consistently using standard lake survey methods; however, northern 
pike in Cattail-Kettle Lake have generally been considered low density with a 
1999 – 2005 mean gill net CPUE of stock length fish of 0.9 (Table 1; Table 2).  
Northern pike were collected from Cattail-Kettle Lake that ranged in length from 
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540 to 750 mm. The PSD was 100 and the RSD-P was 33 for northern pike 
captured in gill nets (Table 1).  No growth information was available; however, 
the abundance of yellow perch would likely provide ample prey for northern pike.  
In addition, the condition of northern pike was within the objective range with a 
mean Wr of 92 for pike captured in gill nets.  Overall, it appears that Cattail-Kettle 
Lake contains sufficient food availability for acceptable northern pike condition. 

Northern pike had a constant presence in the angler creel during all 
survey periods from 1999-2004 (Blackwell 2005).  A total of 17,080 pike were 
captured and 5,565 (33%) were harvested between 1999 and 2004 (Blackwell 
2005). Anglers began harvesting pike at 14.2 inches total length with a wide 
range of northern pike sizes being harvested during each survey.   

Other: Common carp and white sucker were other fish species captured 
during the 2005 survey; however, the abundance of these fish species was 
considered low density (Table 1, Table 2). The contribution of species other then 
black crappie, largemouth bass, northern pike, smallmouth bass, walleye, and 
yellow perch to the fishery at the time of this survey was likely minimal. 

Summary 

Cattail-Kettle Lake is managed as a walleye and yellow perch fishery.  In 
addition, black crappie, largemouth bass, and northern pike are present in low to 
moderate abundance and likely contribute some to the recreational fishery.  
Black bullhead are monitored closely to assess abundance.  During 2005, black 
bullhead abundance was within the objective range for frame net CPUE (≤ 100 
stock length fish/net night).  In fact, black bullhead abundance in 2005 was over 
99 percent lower than the 1999 – 2005 average, and indicates a very low-density 
bullhead population. In addition, the size structure of black bullhead has 
increased as represented by the PSD and RSD-P values in the upper 90’s.  The 
decreased abundance of black bullhead accompanied by the increased size 
structure likely indicates that predation by species such as walleye, northern 
pike, and largemouth bass is aiding in keeping the bullhead population 
abundance within the objective range.  Commercial harvest should be 
encouraged if the abundance of black bullhead in Cattail-Kettle Lake increases 
above the objective range to minimize the impact of high bullhead abundance on 
sport fish in Cattail-Kettle Lake. Based on the 2005 survey black bullhead are 
not having any negative impact on the sport fishery. 

During 2005, the abundance of stock length (130 mm) yellow perch in 
Cattail-Kettle Lake, based on mean gill net CPUE, indicated that the yellow perch 
population was moderate density and within the objective range of ≥15 stock 
length fish/net. In fact, the abundance of yellow perch has remained relatively 
consistent from year-to-year in Cattail-Kettle Lake.  Based on the 2005 fish 
population assessment the 2005 year class of yellow perch may have been 
relatively weak. Currently, the yellow perch population in Cattail-Kettle Lake is 
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generally composed of perch from the 2003 and 2004 year classes.  Most yellow 
perch in Cattail-Kettle Lake were less than 229 mm (9-inches) in total length and 
not likely to be targeted by anglers. 

The abundance of stock length (250 mm) walleye in Cattail-Kettle Lake 
based on mean gill net CPUE was indicative of a high density population and 
was well within the objective range of ≥ 10 stock length fish/net. In fact, the 2005 
estimated abundance for stock length walleye was above the 1999 – 2005 
average. The PSD of 71 for walleye in Cattail-Kettle Lake during 2005 was 
above the objective of 40 – 60. Walleye in Cattail-Kettle Lake also grow 
relatively fast compared to other waters in northeastern South Dakota achieving 
380 mm (quality length; 15-inches) in about three years.  Furthermore, the 
condition of walleye in Cattail-Kettle Lake meets the objective range (Wr ≥ 80). 

Roughly 45 percent of the walleye collected from Cattail-Kettle Lake 
during the 2005 survey were above the 406 mm (16-inch) minimum length 
restriction and available for angler harvest.  The lack of young-of-the-year 
walleye in the gill net catch during 2005 may indicate poor reproduction and the 
possibility of a missing year class.  Fall night electrofishing was not conducted so 
the success of the 2005 walleye year class will not be known until the 2006 
survey is conducted. Overall, Cattail-Kettle Lake has historically provided 
anglers with good walleye fishing with a wide range of fish lengths and the 
opportunity to capture quality (≥ 380 mm) and preferred length (≥ 508 mm) fish.  
In fact, the percentage of anglers targeting walleye in Cattail-Kettle Lake has 
increased since 1999 as the walleye population matured (Blackwell 2005).  A 
total of 42,464 walleye were caught by anglers from 1999 through 2004 with a 
total of 22,704 (53%) being harvested.  With the relatively consistent year 
classes, above normal growth, sufficient food availability, and diverse length 
range of walleye in Cattail-Kettle Lake, anglers can expect the continuation of an 
excellent walleye fishery. 
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Management Recommendations 

1) Conduct fish population assessment surveys on an annual basis (next survey 
scheduled in summer 2006) to monitor fish abundance, size structure, growth 
and stocking success. 

2) Stock walleye at 1,000 fry/acre in cases were natural reproduction fails to 
produce a year class in consecutive years.  Cattail-Kettle should be 
electrofished during the fall to monitor walleye year class strength.  Stock 
northern pike and yellow perch in cases of complete winterkill events to 
establish a fish population.  Monitor water levels and winterkill events to assess 
stocking strategies. 

3) Encourage commercial harvest of black bullhead to limit abundance if the 
population exceeds the management objective.  At the time of this survey, the 
abundance of black bullhead in Cattail-Kettle Lake did not necessitate the need 
for commercial harvest. 
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Survey Year 
Species 

Abundance Stock Density Indices Condition
CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2003 
  Frame nets 

BLB 548.7 294.6  8  1  8  1 88  
 BLC 0.9 0.4 71 23 71 23 98 5
 COC 0.6 0.4 100 0 100 0 108 11
 LMB 0.1 0.1 100 0 100 0 115 2
 NOP 1.9 0.6 100 0 32 0 77 2
 SMB 0.3 0.2 100 0 --- --- 113 12
 WAE 4.1 1.0 83 8 40 10 91 1
 WHS 0.9 0.4 100 0 100 0 99 3
 YEP 0.7 0.4 18 22 --- --- 102 4

 Gill nets 
BLB 42.2 18.0 58 5 51 5 109 2
 BLC 0.8 0.5 20 43 20 43 112 9
 LMB 0.0 0.0 --- --- --- --- --- --
NOP 0.7 0.5 100 0 50 50 78 7
 WAE 15.5 7.6 88 6 23 7 90 1
 WHS 1.3 0.7 100 0 100 0 97 5
 YEP 42.3 18.3 16 4 0 1 106 1 

2004 
  Frame nets 

BLB 5.4 1.4 87 6 83 6 100 < 1
 BLC 0.6 0.3 70 28 60 30 112 11
 COC 0.4 0.4 100 0 100 0 104 6
 LMB 0.1 0.1 100 0 100 0 110 22
 NOP 1.1 0.4 100 0 11 12 83 3
 WAE 2.3 1.1 82 11 54 13 92 2
 WHS 0.4 0.3 100 0 100 0 104 2
 YEP 0.9 0.6 27 20 7 11 107 4

 Gill nets 
BLB 6.2 5.1 95 5 95 5 103 1
 BLC 0.5 0.3 --- --- --- --- 101 26
 LMB 0.0 0.0 --- --- --- --- --- --
NOP 1.5 1.4 100 0 11 21 85 2
 WAE 15.0 4.9 51 9 12 6 94 1
 WHS 0.5 0.3 100 0 100 0 104 3
 YEP 42.5 12.1 19 4 7 2 99 < 1 

Table 1. 	 Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in experimental gill net sets or frame net 
sets in Cattail-Kettle Lake, 2003 - 2005.  Confidence intervals include 
80 percent (± CI-80) or 90 percent (± CI-90). 
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Table 1 continued. 	 Mean catch rate (CPUE; Catch/net night), proportional stock 
density (PSD) and relative stock density of preferred length 
fish (RSD-P) of various fish species captured in experimental 
gill net sets or frame net sets in Cattail-Kettle Lake, 2003 - 
2005. Confidence intervals include 80 percent (± CI-80) or 
90 percent (± CI-90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-80 RSD-P CI-90 Wr CI-90 

2005 
  Frame nets 

BLB 1.3 0.5 100 0 92 8 98 2
    BLC  1.3  0.6  4  8  4  8  121  1

 COC 1.7 0.6 100 0 100 0 92 9
 LMB 0.2 0.1 33 67 33 67 129 23
 NOP 1.3 0.4 100 0 17 13 85 1
 WAE 5.4 2.1 90 5 47 8 93 1
 WHS 3.9 1.1 100 0 100 0 92 1
 YEP 0.6 0.2 0 --- 0 --- 95 6

 Gill nets 
BLB 1.3 0.7 100 0 100 0 95 5
 BLC 0.8 0.7 0 --- 0 --- 132 2
 NOP 0.5 0.5 100 0 33 67 92 2
 WAE 20.7 3.4 71 7 15 5 97 1
 YEP 23.5 6.5 11 4 3 2 101 < 1 

Table 2. 	Historic mean catch rate (CPUE; Catch/net night) of stock length fish for 
various fish species captured in experimental gill net sets, frame net 
sets, or electrofishing in Cattail-Kettle Lake, 1999 - 2005. 

CPUE 
Species 1999 2000 2001 2002 2003 2004 2005 Mean 
Gill nets 

BLB --- --- --- --- 42.2 6.2 1.3 16.6 
BLC --- --- --- --- 0.8 0.5 0.8 0.7 
LMB --- --- --- --- 0.0 0.0 0.0 0.0 
NOP --- --- --- --- 0.7 1.5 0.5 0.9 
WAE --- --- --- --- 15.5 15.0 20.7 17.1 
WHS --- --- --- --- 1.3 0.5 0.0 0.6 
YEP --- --- --- --- 42.3 42.5 23.5 36.1 

Frame nets 
BLB --- --- --- --- 548.7 5.4 1.3 185.1 
BLC --- --- --- --- 0.9 0.6 1.3 0.9 
COC --- --- --- --- 0.6 0.4 1.7 0.9 
LMB --- --- --- --- 0.1 0.1 0.2 0.1 
NOP --- --- --- --- 1.9 1.1 1.3 1.4 
SMB --- --- --- --- 0.3 0.0 0.0 0.1 
WAE --- --- --- --- 4.1 2.3 5.4 3.9 
WHS --- --- --- --- 0.9 0.4 3.9 1.7 
YEP --- --- --- --- 0.7 0.9 0.6 0.7 
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Species 1999 2000 2001 2002 2003 2004 2005 Average Objective 
Frame nets 

BLB 
CPUE --- --- --- --- 549 5 1 185.0 ≤ 100 
PSD --- --- --- --- 8 87 100 65.0 ---
RSD-P --- --- --- --- 8 83 92 61.0 ---
Wr --- --- --- --- 88 100 98 95.3 ≥ 80 

Gill nets 
WAE
 CPUE --- --- --- --- 16 15 21 17.3 ≥ 10 
PSD --- --- --- --- 88 51 71 70.0 40 – 60 
RSD-P --- --- --- --- 23 12 15 16.7 5 – 10 
Wr --- --- --- --- 90 94 97 93.7 ≥ 80 

YEP 
CPUE --- --- --- --- 42 43 24 36.3 ≥ 15 
PSD --- --- --- --- 16 19 11 15.3 ---
RSD-P --- --- --- --- 0 7 3 3.3 ---
Wr --- --- --- --- 106 99 101 102.0 ≥ 80 

1 Historic data from all surveys conducted since 1999. 

Year Age N 
Age 

1 2 3 4 5 6
2003 
2002 
2001 
2000 
1999 
1998 
1997 

0 
1 
2 
3 
4 
5 
6 

59 
3 

16 
7 

26 
25 
16 

---
178 
135 
125 
141 
181 
180 

---
---

289 
285 
284 
343 
345 

---
---
---

388 
393 
409 
422 

---
---
---
---

449 
447 
471 

---
---
---
---
---

475
507

--
--
--
--
--
--

531
Mean --- 152 157 309 403 455 491 531


SE --- --- 11 14 8  8 16
1Mean Comparison 

  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 	
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 
494 
497 
490 

--
--
--
--

1 Willis et al. 2001. 

Table 3. 	Mean catch rate (CPUE; catch/net night), proportional stock density 
(PSD), relative stock density of preferred length fish (RSD-P), and 
relative weight (Wr) for primary management species captured in 
experimental gill net sets, frame net sets, or electrofishing in Cattail-
Kettle Lake, 1999 - 2005. 

Table 4. 	 Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Cattail-Kettle Lake, 
2003. 

 

 
  

 0 
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Year Age  N  
Age 

1  2  3  4  5  6
2004 
2003 
2002 
2001 
2000 
1999 
1998 
1997 

0 
1 
2 
3 
4 
5 
6 
7 

8 
46 

6 
7 
6 

14 
12 

1 

---
181 
202 
117 
120 
140 
162 
202 

---
---

352 
281 
273 
279 
296 
389 

---
---
---

390 
378 
390 
385 
451 

---
---
---
---

434 
446 
435 
485 

---
---
---
---
---

479 
481 
523 

---
---
---
---
---
---

512
542

---
---
---
---
---
---
---

554
Mean --- 100 161 312 399 450 494 527 554 
SE --- --- 14 19 13 12 15 15 0 

1Mean Comparison 
  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 
494 
497 
490 

---
---
---
---

--- 

--- 

--- 

--- 


1 Willis et al. 2001. 

Year N 
Age 

1 2 3 4 5 6 7 8 9 10
2005 123 305 393 463 482 490 507 --- 537 
2004 92 290 408 434 459 494 531 559 --
2003 93 302 380 439 473 494 545 ---

Table 5. Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Cattail-Kettle Lake, 
2004. 
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Table 6. 	 Weighted mean length at capture (mm) for walleye captured in 
experimental gill net sets in Cattail-Kettle Lake, 1999 – 2004.  Note: 
sampling was conducted at approximately the same time during each 
year allowing comparisons among years to monitor growth trends.   

 

Table 7. Stocking history (20-year) including size (Size) and number (Number) 
for fishes stocked into Cattail-Kettle Lake, 1986 - 2005. 

Year Species Size Number 
1996 LMB fingerling 33,655 
1997 WAE fingerling 243,900 
1999 WAE fry 3,900,000 

WAE fingerling 200,000 
2000 WAE fry 3,000,000 
2001 WAE fry 3,000,000 
2003 WAE fingerling 300,290 
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Survey Year 
Year Class 

2004 2003 2002 2001 2000 1999 1998 1997 1996

 2005 25 52 13 3 8 4 18 

2004 --- 46 6 7 6 14 12 1 

2003 --- --- 3 16 7 26 25 16 


Number stocked 

fry 3,000 3,000 3,900


  small fingerling 300 200 244 

  large fingerling 


Table 8. 	 Numbers of walleye sampled (n) by year class and associated 
stocking history (Number stocked x 1,000) for walleye captured in 
Cattail-Kettle Lake, 1999 - 2004. 
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Figure 2. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for black bullhead captured in frame net sets in Cattail-Kettle 
Lake, 2003 – 2005. 
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Figure 3. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for walleye captured in experimental gill net sets in Cattail-
Kettle Lake, 2003 – 2005. 
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Figure 4. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for yellow perch captured in experimental gill net sets in 
Cattail-Kettle Lake, 2003 – 2005. 
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Clear Lake 


Site Description 


Location 
  Water designation number (WDN) 48-0032-00 

  Legal description T126N-R53W-Sec.18,19 T126N-R54W-Sec. 12,13,14,24 

County (ies) Marshall 


  Location from nearest town three miles southeast of Lake City 


Survey Dates and Netting Information 
  Dates of current survey	 June 3, July 22 – 24, September 15, 2003 


July 20 – 22, September 27, 2004 

July 19 – 21, September 13, 2005 


  Date of most recent survey June 16, 2002; July 23 – 25, 2002 

Gill net sets (n) 6 


  Frame net sets (n) 18 

  Spring electrofishing (min) 71 (2003)

  Fall electrofishing (min) 64 (2003); 60 (2004); 61 (2005) 


Morphometry (Figure 1)
  Watershed area (acres) 21,826

  Surface area (acres) 1,087

 Maximum depth (ft) 20

  Mean depth (ft) 12


Ownership and Public Access 
Clear Lake is a meandered lake managed by the SDGFP.  Public access sites are located on the 
northeast shore off north shore drive and the southeast shore in the park and are each maintained by 
the SDGFP (Figure 1). Lands adjacent to Clear Lake are under mixed ownership including private 
individuals, Sisseton-Wahpeton Dakota Nation, and SDGFP. 

Watershed and Land Use 
The Clear Lake watershed is comprised of a mix of grassland (66%), cropland (32%), and woodland 
(2%).   

Water Level Observations 
Water levels remain at the historic average.  Clear Lake is classified as eutrophic. 

Aquatic Vegetation and Exotics 
There is submergent vegetation as well as emergent vegetation in most backwater areas.  Vegetation 
is located mostly along the southern shoreline.  Species identified are cattail, bulrush, Ceratophlum 
demersum, Potamegeton pectinatus, and Ruppia maritime.  No un-naturalized exotic vegetation or 
wildlife was reported during this survey. 

Fish Management Information 
Primary species black crappie, bluegill, largemouth bass, northern pike, 

smallmouth bass, walleye, yellow perch 
  Other species black bullhead, fathead minnow, common carp, Johnny darter, 

white sucker

  Management classification warm-water permanent 

  Fish Consumption Advisories none 
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Figure 1. Clear Lake contour map. 
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Management Objectives 

1) Maintain a mean gill net CPUE of stock length walleye ≥ 10, a PSD of 40 – 60, 
an RSD-P of 5 – 10, and a mean Wr > 80. 

2) Maintain a mean frame net CPUE of stock length black crappie ≥ 15, a PSD of 
30 – 60, an RSD-P of 5 – 10, and a mean Wr > 80. 

3) Maintain a mean frame net CPUE of stock length bluegill ≥ 25, a PSD of 20 – 
60, an RSD-P of 5 – 20, and a mean Wr > 80. 

4) Maintain a mean gill net CPUE of stock length yellow perch ≥ 15 and a mean 
Wr > 80. 

5) Maintain a mean fall night electrofishing CPUE of stock length smallmouth bass 
≥ 10, a PSD of 40 – 70, an RSD-P of 10 – 20, and a mean Wr > 80. 

6) Maintain a mean spring night electrofishing CPUE of stock length largemouth 
bass ≥ 10, a PSD of 40 – 70, an RSD-P of 10 – 20, and a mean Wr > 80. 

7) Maintain a mean frame net CPUE of stock length bullhead ≤ 100, a mean Wr > 
80, and encourage commercial harvest during periods of high abundance. 

8) Monitor water levels and winterkill events. 

Results and Discussion 

Clear Lake is a large, permanent, natural lake situated in the Coteau des 
Prairie, a plateau formed by glacier action in northeast South Dakota.  Clear Lake 
was named by early settlers for its sparkling clear water.  In fact, Clear Lake even 
today is considered biologically as one of the cleanest lakes in northeastern 
South Dakota.  Clear Lake, along with the majority of the Coteau lakes, was 
formed during successive subadvances of the Late Wisconsin glaciation more 
than 10,000 years ago. Specifically, Clear Lake is classified as an outwash lake 
formed when material from glacier ice melt was deposited over ice at the lower 
elevations. Subsequently, melting of the outwash covered ice formed many 
closed depressions. The major inlets to Clear Lake are located at the north 
shore of the lake, which are inlets flowing directly from Red Iron Lake and Long 
Lake. Currently Clear Lake is primarily managed as a bluegill, black bass, 
walleye and yellow perch fishery. Overall, as many as 12 species of fish 
contribute to the fishery in Clear Lake. 
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Primary Species 

Black crappie: During 2005, the mean frame net CPUE of stock length 
black crappie was 0.3 (Table 1) and well below the objective range (≥15 fish/net 
night) for black crappie in Clear Lake (Table 3).  However, crappie abundance is 
expected to significantly increase in years to come as the strong 2004 year class 
recruits the fishery. At the time of this survey many of the 2004 fish were caught, 
which were just under stock length (130mm) and therefore not reported as part of 
the 2005 CPUE. Historically, abundance of black crappie has generally 
remained low from year-to-year (Table 2; Table 3).  Ermer et al. (2005) reported 
that abiotic, climatological and biological factors likely conspired to limit black 
crappie abundance in Clear Lake. 

Black crappie captured in frame nets during 2005 ranged in total length 
from 90 to 350 mm (Figure 3).  The PSD of black crappie captured in frame nets 
during 2005 was 2 and the RSD-P was 2 (Table 1; Table 3; Figure 3).  Sub-
quality length (200 mm) fish dominated the size structure of black crappie in 
Clear Lake.  Consequently, recruitment patterns of black crappie in Clear Lake 
have been sporadic depending on environmental factors during spawning (Ermer 
et al. 2005). Although no growth information was available in 2005 for black 
crappie in Clear Lake, crappies typically attain lengths of 83 mm and 147 mm 
based on average statewide growth at age 1 and age 2, respectively.  The 
majority of the black crappie captured in Clear Lake during 2005 were less than 
127 mm (5 inches); therefore, it is likely that a 2004 year class was present in 
Clear Lake at the time of this study. 

During 2005, a minimum of three year classes were represented in the 
frame net catch based on inspection of the length frequency histogram (Figure 
3). Of the year classes in Clear Lake at the time of this survey the majority of the 
fish were age-1 or younger. The condition of black crappie in Clear Lake during 
2005 was above the objective of 80 with a mean Wr of 106 (Table 1; Table 3).  
Condition of black crappie generally declined as length increased; however, the 
condition of larger black crappie was still above the objective range.  This length 
based decline in condition of black crappie captured in Clear Lake was also 
reported by Ermer et al. (2005). 

Bluegill: The mean frame net CPUE of stock length bluegill during 2005 
was 6.9 (Table 1) and below the objective (≥ 25) for bluegill in Clear Lake (Table 
3). Dating back to 1999, bluegill abundance in Clear Lake has been considered 
low density and the 1999 – 2005 average CPUE was 4 (Table 2; Table 3).  The 
abundance of bluegill in 2005 was above the 1999 – 2005 average and the 
second highest CPUE during that same interval (Table 4).  However, based on 
historic survey results it is unlikely that the bluegill population in Clear Lake could 
be maintained at a density considered moderate (25 fish/net night). 
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The total length of bluegill captured in frame nets during 2005 ranged from 
70 to 250 mm (Figure 4). Inspection of the 2003 through 2005 length frequency 
suggests that the bluegill population in Clear Lake has shifted in size from being 
comprised mostly of 127 – 254 mm (5 – 10 inch) fish to most fish being < 127 
mm (5 inches). Subsequently, the PSD of bluegill captured in frame nets during 
2005 was 2 and the RSD-P was 2 (Table 1; Table 3; Figure 4).  The low PSD 
indicated the presence of a small percentage of quality length (≥ 230 mm) 
bluegill. Ermer et al. (2005) reported that bluegill recruitment in Clear Lake was 
consistently low and that the limiting factor for bluegill abundance was unknown.  
Subsequently, a relatively large 2004 year class of bluegill was present in Clear 
Lake at the time of the 2005 survey. No growth information was available for 
bluegill in Clear Lake; however, the condition of bluegill in Clear Lake during 
2005 was above the objective of 80 with a mean Wr of 128 (Table 1; Table 3).   

Black bass: Black bass including largemouth bass and smallmouth bass 
are present in Clear Lake in moderate density.  During 2005, the mean fall night 
electrofishing CPUE of smallmouth bass was 25.5 fish/hour and was above the 
objective (≥10 fish/hour) for a moderate density population.  The mean fall night 
electrofishing CPUE of stock length smallmouth bass in Clear Lake has ranged 
from 21.3 to 112.1 fish/hour with a 1999 – 2005 average of 55.7 fish/hour.  The 
2005 CPUE of 25.5 was nearly half of the seven year average dating back to 
1999. 

Largemouth bass abundance was not estimated during 2005.  Spring 
night electrofishing is the ideal sampling technique utilized to assess largemouth 
bass populations because largemouth bass are not sampled consistently using 
fall night electrofishing. Furthermore, largemouth bass are not sampled 
effectively using frame nets or experimental gill nets due to the bass’ limited 
movement patterns and good eyesight. Consequently, spring night electrofishing 
has not been conducted in Clear Lake since 2003 so a current assessment of the 
largemouth bass population is unavailable.  Generally, the largemouth bass 
population in Clear Lake has maintained abundance based on spring night 
electrofishing CPUE near 9 fish/hour, which is near the objective range for a 
moderate density largemouth bass population. 

Smallmouth bass captured during fall night electrofishing during 2005 
ranged in length from 160 to 420 mm (Figure 5).  The PSD of smallmouth bass 
captured during fall night electrofishing during 2005 was 19 and the RSD-P was 
12 (Table 1; Table 3; Figure 5). The PSD was below the objective PSD range 
(40 – 70); however, the RSD-P of smallmouth bass in 2005 was within the 
objective range of 10 – 20. In 2003 and 2004 young-of-the-year smallmouth 
bass were collected during fall night electrofishing; however, in 2005 it was 
decided to not collect sub-stock (≤180 mm) bass, resulting in the lack of those 
fish in the length frequency histogram (Figure 5).  Roughly 13 percent of the 
smallmouth bass captured during fall night electrofishing were within the 12 to 18 
inch protected slot length. No smallmouth bass were captured that were longer 
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than 457 mm (18 inches). However, fall night electrofishing often is not 
consistent in capturing larger smallmouth bass.  Condition of smallmouth bass 
captured during 2005 was within the objective range (≥80) with a mean Wr of 
106. 

Walleye: The mean gill net CPUE of stock length walleye during 2005 
was 4.8 (Table 1) and below the objective range (≥ 10 stock length fish/net night) 
for walleye in Clear Lake. Dating back to 1999 walleye abundance in Clear Lake 
based on gill net CPUE has ranged from 2.2 to 14.5 stock length walleye/net 
night with an average of 8.9 (Table 2; Table 3).  The gill net CPUE of stock length 
walleye during 2005 indicated moderate-low density.   

Walleye captured in gill nets during 2005 ranged in length from 170 to 630 
mm (Figure 6). The PSD of walleye captured in gill nets during 2005 was 59 and 
the RSD-P was 21 (Table 1; Table 3; Figure 6).  The 2005 PSD of 59 was within 
the objective PSD range (40 – 60). The RSD-P of walleye in 2005 was slightly 
above the objective range of 5 – 10 indicating a higher than desired proportion of 
preferred length (≥ 508 mm) walleye in the population.  Similar to the 2003 and 
2004 survey, a wide length range of walleye were captured during the 2005 
survey. Of the walleye captured a high percentage were within the quality (380 
mm) and preferred (508 mm) length groups sought by most anglers.  
Approximately 45 percent of the walleye captured in gill nets were above the 356 
mm (14 inch) minimum length restriction enforced on Clear Lake (Figure 6). 

During the 2005 survey a total of eight year classes of walleye were 
represented in the catch (Table 9; Table 11).  Based on the 2005 survey, all of 
the stockings from the past 10 years were represented in the walleye catch, 
which occurred in 1996, 1997, 1998, 2001, 2003, and 2004 (Table 11).  Natural 
reproduction by walleye in Clear Lake was apparently successful during at least 
two of the past 10 years, which included 1999 and 2000.  Natural reproduction in 
other years was unknown due to the confounding of the catch with stocked 
walleye. However, the contribution of walleye natural reproduction to the 
development of strong year classes has been poor as evidenced by the low fall 
night electrofishing CPUE of walleye during non stocked years (e.g., 1999 and 
2000) (Table 2). From 1994 to 1998 stocked walleye comprised roughly 81 to 91 
percent of the fall fingerlings collected during electrofishing (Lucchesi 1999).  
Subsequently, due to the apparent natural reproduction in Clear Lake walleye 
were not stocked from 1999 through 2000 in attempts to determine if walleye 
stockings had suppressed naturally produced walleye.  However, during the non-
stocked period walleye abundance had declined apparently due to the inability of 
naturally produced walleye to develop moderately sized year classes.  Walleye 
fry were again stocked in 2001, 2003, and 2005. 

Based on the history of year classes in Clear Lake it is likely that biennial 
stockings to maintain the walleye population are needed.  Ermer et al. (2005) 
suggested biennial stocking of walleye except in cases where fall night 
electrofishing CPUE of age-0 walleye exceeded 75.  A fall electrofishing CPUE of 
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≥75 would indicate a sufficiently sized year class at the time of sampling and in 
such cases no walleye were to be stocked the following year to reduce the 
likelihood of slowed growth due to overpopulation.  This strategy assumes that 
walleye observed in fall electrofishing samples would survive over-winter and 
develop a sustaining year class. During 2005, fall night electrofishing yielded a 
young-of-the-year CPUE of 118.4 fish/hour; therefore, no walleye should be 
stocked in 2006. 

Growth of walleye was similar in 2003 and 2004 (Table 6; Table 7).  
Generally, growth of walleye in Clear Lake has been slower than the regional and 
statewide average with walleye achieving quality length (380 mm) between age 4 
and age 5. During the 2005 survey growth was moderate-slow for walleye in 
Clear Lake (Table 9) and similar to previous years.  Condition of stock length 
walleye captured in gill nets in 2005 was 88 and above the objective range of 80.  
There was no apparent pattern in Wr among various length walleye indicating 
appropriate food availability to all fish sizes.  Overall, walleye growth during 2005 
was indicative of moderate-slow growth, with fair condition and apparently 
sufficient availability of food. 

Yellow Perch: The mean gill net CPUE of stock length (200 mm) yellow 
perch in 2005 was 17.5 and within the objective range (≥ 15 fish/net night) for a 
moderate density population (Tables 1 – 3).  Since 1999 the gill net CPUE of 
stock length yellow perch has fluctuated with a low of 5.0 (2004) and a high of 
50.3 (1999) (Table 3). Overall, the yellow perch population in Clear Lake is 
classified as moderate density. 

During 2005, yellow perch ranged in total length from 90 to 330 mm 
(Figure 7), had a PSD of 9, and an RSD-P of 4 (Tables 1 – 3).  Yellow perch 
commonly obtain 90 mm at age 1 and 150 mm at age 2.  Inspection of the length 
frequency histogram indicates consecutive year classes of yellow perch in 2003 
and 2004 (Figure 5). The condition of yellow perch in Clear Lake was within the 
objective (≥ 80) with a mean Wr of 96.   

Other Species 

Black bullhead: The mean frame net CPUE of stock length black bullhead 
during 2005 was 6.7 (Table 1) and within the objective range (≤ 100) for black 
bullhead in Clear Lake (Table 3). Dating back to 1999 black bullhead abundance 
in Clear Lake has been considered moderate-low density and the CPUE has 
never exceeded 100 fish/net night (Table 2; Table 3).  The abundance of black 
bullhead in 2005 was about 20% of the 1999 – 2005 average of 33 fish/net night 
and the lowest CPUE during the seven year period dating back to 1999 (Table 2; 
Table 3). In fact, the abundance of black bullhead in Clear Lake has declined 
steadily since 2003 (Tables 1 – 3). 
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Black bullhead captured in frame nets during 2005 suggested the 
presence of at least three year classes, with the total length ranging from 150 to 
430 mm (Figure 2).  The PSD of black bullhead captured in frame nets during 
2005 was 98 and the RSD-P was 96 (Table 1; Table 3; Figure 2).  The high PSD 
indicated the presence of a large percentage of quality length (≥ 230 mm) black 
bullhead. Based on the length frequency histogram the black bullhead 
population in Clear Lake was mostly comprised of a large year class that had a 
modal total length near 340 mm. Hanchin (2001) reported that black bullhead in 
Clear Lake had weighted mean back-calculated lengths of 90-, 148-, 217-, 248-, 
and 256 mm for age 1 through age 5, respectively.  Therefore, the majority of the 
black bullhead in Clear Lake in 2005 were most likely older than age 5 and 
nearing the end of their life expectancy. 

Ermer et al. (2005) reported that, based on length frequency, black 
bullhead recruitment was intermittent with occasional large year-classes being 
produced. Recruitment of black bullhead is likely moderate, but sporadic 
depending on environmental factors during spawning.  Apparently, conditions 
have not been favorable for black bullhead reproduction during recent years in 
Clear Lake based on the low abundance and the high proportion of larger 
preferred length (300 mm) fish in the population.  The condition of black bullhead 
in Clear Lake during 2005 was above the objective of 80 with a mean Wr of 94 
(Table 1; Table 3). 

Northern Pike: The CPUE of stock length northern pike in Clear Lake 
during 2005 was 0.5 for gill nets (Table 1).  Northern pike typically are not 
sampled consistently using standard lake survey methods; however, northern 
pike in Clear Lake have generally been considered moderate-low density with a 
1999 – 2005 mean CPUE of stock length fish of 2.1 for gill nets (Table 1; Table 
2). Northern pike were collected from Clear Lake that ranged in length from 460 
to 840 mm. The PSD was 67 and the RSD-P was 0 for northern pike captured in 
gill nets (Table 1). 

No growth information was available; however, the condition of northern 
pike was near the lower extreme of the objective range (Wr ≥ 80) with a mean Wr 
of 78 and 82 for pike captured in gill nets and frame nets, respectively (Table 1).  
Generally, northern pike condition was acceptable with Wr values in the mid 80s; 
however, a single 500 mm northern pike was sampled that had a Wr value in the 
50’s. Overall, it appears that Clear Lake contains sufficient food availability for 
acceptable northern pike condition. 

Other: Common carp and white sucker were other fish species captured 
during the 2005 survey; however, the abundance of these fish species was 
considered low density (Table 1, Table 2). The contribution of species other than 
black crappie, bluegill, largemouth bass, smallmouth bass, walleye, and yellow 
perch to the fishery at the time of this survey was likely minimal. 
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Summary 

Clear Lake is managed as a black crappie, bluegill, largemouth bass, 
smallmouth bass, walleye and yellow perch fishery.  In addition, black bullhead 
are monitored closely to assess abundance.  During 2005, black bullhead 
abundance was within the objective range for frame net CPUE (≤ 100 stock 
length fish/net night). In fact, black bullhead mean frame net CPUE in 2005 was 
nearly 80 percent less than the 1999 – 2005 average and indicates that 
abundance of bullhead in Clear Lake has declined.  In addition, the size structure 
of black bullhead has increased as represented by the PSD and RSD-P values in 
the upper 90’s. The decreased abundance of black bullhead accompanied by 
the increased size structure likely indicates that predation by species such as 
walleye, northern pike, and smallmouth bass is helping to control the bullhead 
population.  Commercial harvest of black bullhead is not needed at the present 
time, but should be encouraged if the abundance of black bullhead in Clear Lake 
increases above the objective range to minimize the impact of high bullhead 
abundance on sport fish in Clear Lake. Based on the 2005 survey black bullhead 
are not likely having any negative impact on the sport fishery. 

The mean frame net CPUE of stock length black crappie during 2005 was 
below the objective range (≥ 15) for black crappie in Clear Lake.  Dating back to 
1999 black crappie abundance in Clear Lake has been considered very low 
density. The abundance of black crappie in 2005 was near the 1999 – 2005 
average but the highest CPUE since 2002.  A relatively high number of age-1 
crappie were collected in 2005 indicating the presence of a 2004 year class.  In 
fact, the 2004 year class was likely very strong as many of the crappie had fallen 
through the frame nets as they were pulled into the boat; therefore, some of the 
age 1 fish had not yet recruited to the sampling gear.  The actual success of the 
2004 year class of black crappie in Clear Lake will be further understood 
following the 2006 survey when the crappie have fully recruited to capture in 
frame nets. At the time of this survey, the crappie population in Clear Lake was 
dominated by sub-quality (200 mm) length fish. 

The mean frame net CPUE of stock length bluegill during 2005 was below 
the objective (≥ 25) for bluegill in Clear Lake.  Dating back to 1999 bluegill 
abundance in Clear Lake has been considered low density.  The abundance of 
bluegill in 2005 was above the 1999 – 2005 average and the second highest in 
Clear Lake during that same period. Inspection of the 2003 through 2005 length 
frequency suggests that the bluegill population in Clear Lake has shifted in size 
from being comprised mostly of 127 – 254 mm (5 – 10 inch) fish to most fish 
being < 127 mm (5 inches). The low PSD indicated the presence of a small 
percentage of quality length (≥ 230 mm) bluegill. The condition of bluegill in 
Clear Lake during 2005 was within the objective range (≥ 80). 

Smallmouth bass abundance in Clear Lake during 2005 was above the 
objective range (≥ 10). However, the smallmouth bass abundance has declined 
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in recent years and the current mean CPUE of stock length smallmouth bass is 
nearly one-half the 1999 – 2005 average.  Roughly 87 percent of the smallmouth 
bass present in Clear Lake at the time of this survey in 2005 were outside the 
305 to 457 mm (12 – 14 inch) protected slot length.  The largemouth bass 
population was not assessed during 2005 because no spring electrofishing was 
conducted. Largemouth bass are not consistently collected during fall night 
electrofishing. However, based on historic survey data largemouth bass maintain 
an abundance near what is considered moderate density (≥ 10). 

During 2005, the abundance of stock length (130 mm) yellow perch in 
Clear Lake indicated that the yellow perch population was moderate density and 
within the objective range of ≥15 stock length fish/net. In fact, the abundance of 
yellow perch has fluctuated since 1999. The fluctuating abundance of yellow 
perch in Clear Lake is likely due to differential sampling success from year to 
year using standard lake survey gear, and due to variable reproductive success 
among years. 

The abundance of stock length (250 mm) walleye in Clear Lake based on 
mean gill net CPUE was indicative of a moderate-low density population and was 
below the objective range of ≥ 10 stock length fish/net.  In fact, the 2005 
estimated abundance for stock length walleye was below the 1999 – 2005 
average. The PSD of 59 for walleye in Clear Lake during 2005 was within the 
objective of 40 – 60. Walleye in Clear Lake grow relatively slow compared to 
other waters in northeastern South Dakota achieving only 380 mm (quality 
length; 15-inches) in about four years; however, the condition of walleye in the 
lake meets the objective range (Wr ≥ 80). Roughly 45 percent of the walleye 
collected from Clear Lake during the 2005 survey were above the 356 mm (14
inch) minimum length restriction and available for angler harvest.  Abundance of 
young-of-the-year walleye based on fall night electrofishing indicated that the 
combination of natural reproduction and the 2005 fry stocking were successful 
and stocking in 2006 was not needed. Overall, Clear Lake has historically 
provided anglers with good walleye fishing with a wide range of fish lengths and 
the opportunity to capture quality (≥ 380 mm) and preferred length (≥ 508 mm) 
fish. 

367 Clear Lake 



Management Recommendations 

1) Conduct fish population assessment surveys on an annual basis (next survey 
scheduled in summer 2006) to monitor fish abundance, fish population size 
structures, fish growth, and stocking success. 

2) Conduct spring night electrofishing on a biennial basis to monitor the 
largemouth bass population in Clear Lake. 

3) Conduct fall night electrofishing on an annual basis to monitor walleye young-of
the-year abundance and to assess the smallmouth bass population in Clear 
Lake. 

4) Collect scales from black crappie and bluegill to assess the age structure of the 
population. 

5) Stock walleye on a biennial basis at 1,000 fry/acre to maintain consistent year 
classes. If the fall night electrofishing CPUE of young-of-the-year walleye falls 
below 75 fish/hour than walleye fry should be stocked the following year 
regardless of the biennial stocking schedule.  Stock northern pike and yellow 
perch in cases of complete winterkill events to establish a fish population. 
Monitor water levels and winterkill events to assess stocking strategies. 

6) Encourage commercial harvest of black bullhead to limit abundance if the 
abundance exceeds the management objective.  At the time of this survey, the 
abundance of black bullhead in Clear Lake did not necessitate the need for 
commercial harvest. 
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Survey Year 
Species 

Abundance Stock Density Indices Condition 
CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2003 
Gill nets 

BLB 17.5 5.9 94 4 62 8 98 1 
BLG 0.3 0.3 --- --- --- --- 121 0 
COC 0.2 0.3 100 0 100 0 88 ---
NOP 2.5 1.1 67 22 --- --- 83 3 
SMB 2.5 1.1 80 19 60 23 96 4 
WAE 6.0 1.7 61 14 14 10 87 1 
WHS 0.8 0.8 100 0 80 20 95 7 
YEP 30.7 6.0 32 5 4 3 95 1 

  Frame nets 
BLB 21.6 7.0 97 2 68 4 93 1 
BLC 0.2 0.1 100 0 100 0 103 2 
BLG 7.9 4.5 13 4 6 3 159 1 
COC 0.1 0.1 --- --- --- --- 108 ---
NOP 1.2 0.3 27 17 9 11 82 3 
SMB 1.3 0.6 57 18 13 12 102 3 
WAE 1.2 0.4 45 19 9 11 92 4 
WHS 0.3 0.2 100 0 83 17 92 5 
YEP 2.1 0.8 32 12 5 6 97 3 

Electrofish 
LMB1 9.2 6.1 91 9 82 18 122 6 
SMB2 85.5 35.4 30 8 12 6 106 < 1 
WAE2,3 131.6 40.6 --- --- --- --- --- ---

2004 
Gill nets 

BLB 15.2 3.4 100 0 99 1 99 1 
COC 0.3 0.3 100 0 100 0 86 8 
NOP 1.7 0.7 100 0 --- --- 77 2 
SMB 2.3 1.4 93 7 79 20 96 3 
WAE 2.2 1.8 85 15 31 24 88 3 
WHS 0.7 0.5 100 0 100 0 104 9 
YEP 5.0 2.8 67 15 17 11 98 2 

  Frame nets 
BLB 13.1 2.6 100 0 98 2 90 1 
BLG 2.9 1.7 51 12 25 9 143 8 
NOP 0.3 0.2 100 0 --- --- 81 7 
SMB 2.6 0.8 22 10 11 8 105 1 
WAE 0.9 0.4 19 17 13 14 82 3 
YEP 0.4 0.3 43 39 --- --- 98 35 

Electrofish 
SMB2 55.0 72.4 7 6 4 4 109 2 
WAE2,3 4.0 4.0 --- --- --- --- --- ---

1 Spring night electrofishing.
2 Fall night electrofishing.
3 Age-0. 

Table 1. Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in experimental gill net sets or frame net 
sets in Clear Lake, 2003 - 2005. Confidence intervals include 80 
percent (± CI-80) or 90 percent (± CI-90). 
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Table 1 continued.	 Mean catch rate (CPUE; Catch/net night) of stock length 
fish, mean relative weight (Wr) of stock length fish, 
proportional stock density (PSD) and relative stock density of 
preferred length fish (RSD-P) of various fish species 
captured in experimental gill net sets or frame net sets in 
Clear Lake, 2003 - 2005.  Confidence intervals include 80 
percent (± CI-80) or 90 percent (± CI-90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2005 
Gill nets 

BLB 9.2 3.8 100 0 100 0 93 < 1 
BLG 0.8 0.6 0 --- 0 --- 126 10 
COC 0.2 0.2 100 --- 100 --- 99 --- 
NOP 0.5 0.3 67 33 0 --- 78 6 
SMB 3.8 1.9 57 18 57 18 103 3 
WAE 4.8 1.4 59 15 21 13 88 < 1 
WHS 0.7 0.5 100 0 100 0 102 0 
YEP 17.5 5.1 9 4 4 3 96 1 

  Frame nets 
BLB 6.7 1.1 98 2 96 3 94 1 
BLC 0.3 0.2 83 17 83 17 96 3 
BLG 6.9 4.0 2 3 2 1 115 < 1 
COC 0.6 0.3 100 0 18 22 86 1 
NOP 0.7 0.3 83 17 17 20 82 4 
SMB 1.0 0.6 11 13 0 --- 103 2 
WAE 0.1 0.1 100 0 67 33 85 21 
WHS 0.1 0.1 100 0 100 0 75 --- 
YEP 2.4 1.7 0 --- 0 --- 93 2 

Electrofish 
SMB2 25.5 14.9 19 14 12 10 109 2 
WAE2,3 117.4 63.2 --- --- --- --- --- --- 

1 Spring night electrofishing.
2 Fall night electrofishing.
3 Age-0. 
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Table 2. 	Historic mean catch rate (CPUE; Catch/net night) of stock length fish for 
various fish species captured in experimental gill net sets, frame net 
sets, or electrofishing in Clear Lake, 1999 - 2005. 

CPUE 
Species 1999 2000 2001 2002 2003 2004 2005 Mean 
Gill nets 
BLB 60.0 28.3 48.7 0.0 17.5 15.2 9.2 25.6 
BLC 0.7 0.5 0.2 0.0 0.0 0.0 0.0 0.2 
BLG 0.0 0.0 0.0 0.0 0.3 0.0 0.8 0.2 
COC 0.0 0.5 0.0 0.0 0.2 0.3 0.2 0.2 
NOP 5.7 0.8 1.2 2.3 2.5 1.7 0.5 2.1 
SMB 1.0 0.5 3.0 2.2 2.5 2.3 3.8 2.2 
WAE 12.7 14.0 14.5 8.0 6.0 2.2 4.8 8.9 
WHS 1.2 0.5 3.3 0.0 0.8 0.7 0.7 1.0 
YEP 50.3 35.3 42.0 32.0 30.7 5.0 17.5 30.4 

Frame nets 
BLB 66.6 19.9 89.8 12.2 21.6 13.1 6.7 32.8 
BLC 0.3 0.9 0.4 1.2 0.2 0.0 0.3 0.5 
BLG 1.0 0.6 2.7 2.7 7.9 2.9 6.9 3.5 
COC 0.1 0.1 0.1 0.1 0.1 0.0 0.6 0.2 
LMB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
NOP 0.7 0.4 1.0 1.8 1.2 0.3 0.7 0.9 
SMB 3.2 0.5 0.7 1.9 1.3 2.6 1.0 1.6 
WAE 1.0 0.6 1.6 1.3 1.2 0.9 0.1 1.0 
WHS 1.8 1.4 0.9 0.8 0.3 0.0 0.1 0.8 
YEP 2.6 3.8 2.5 1.5 2.1 0.4 2.4 2.2 

Electrofish 
LMB1 --- --- --- 8.5 9.2 --- --- 8.9 
LMB2 0.7 1.0 0.0 --- 0.0 0.0 0.0 0.3 
SMB2 112.1 35.0 21.3 --- 85.5 55.0 25.5 55.7 
WAE2,3 0.0 10.8 566.6 --- 131.6 4.0 117.4 138.4 

1 Spring night electrofishing.
2 Fall night electrofishing.
3 Age-0. 
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Table 3. 	Mean catch rate (CPUE; catch/net night), proportional stock density 
(PSD), relative stock density of preferred length fish (RSD-P), and 
relative weight (Wr) for primary management species captured in 
experimental gill net sets, frame net sets, or electrofishing in Clear 
Lake, 1999 - 2005. 

Species 1999 2000 2001 2002 2003 2004 2005 Average Objective 
Frame nets 

BLB 
CPUE 67 20 90 12 22 13 7 33 ≤ 100 
PSD 96 99 94 95 97 100 98 97 --- 
RSD-P 0 20 35 65 68 98 96 55 --- 
Wr 96 102 90 88 93 90 94 93 ≥ 80 

BLC
 CPUE < 1 1 < 1 1 < 1 0 < 1 < 1 ≥ 15 
PSD 100 88 100 76 100 --- 2 78 30 – 60 
RSD-P 83 75 86 71 100 --- 2 70 5 – 10 
Wr 104 105 105 101 103 --- 115 106 ≥ 80 

BLG 
CPUE 1 1 3 3 8 3 7 4 ≥ 25 
PSD 100 56 90 33 13 51 2 49 20 – 60 
RSD-P 94 22 57 8 6 25 2 31 5 – 20 
Wr 116 122 117 123 159 143 115 128 ≥ 80 

Gill nets 
WAE
 CPUE 13 14 15 8 6 2 5 9 ≥ 10 
PSD 29 18 33 69 61 85 59 51 40 – 60 
RSD-P 8 4 1 10 14 31 21 13 5 – 10 
Wr 85 90 89 85 87 88 88 87 ≥ 80 

YEP 
CPUE 50 35 42 32 31 5 18 30 ≥ 15 
PSD 73 88 90 20 32 67 9 54 --- 
RSD-P 0 1 44 8 4 17 4 11 --- 
Wr 103 102 105 93 95 98 96 99 ≥ 80 

Electrofishing 
LMB 2
 CPUE 9 9 --- --- --- --- --- 9 ≥ 10 
PSD 100 91 --- --- --- --- --- 96 40 – 70 
RSD-P 100 82 --- --- --- --- --- 91 10 – 20 
Wr 114 122 --- --- --- --- --- 118 ≥ 80 

SMB 3
 CPUE 112 35 21 86 55 --- 26 56 ≥ 10 
PSD 20 26 55 30 7 --- 19 26 40 – 70 
RSD-P 11 3 23 12 4 --- 12 11 10 – 20 
Wr 96 110 104 106 109 --- 109 106 ≥ 80 

1 Historic data from all surveys conducted since 1999.
2 Spring night electrofishing.
3 Fall night electrofishing. 
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Age 
Year Age N 1 2 3 4 5 6 
2003 0 352 --- --- --- --- --- --
2002 1 127 88 --- --- --- --- --
2001 2 21 94 182 --- --- --- --
2000 3 14 93 203 274 --- --- --
1999 4 6 90 205 296 346 --- --
1998 5 3 81 164 257 329 369 --
1997 6 1 79 219 300 352 385 404 
Mean --- 524 88 195 282 342 377 404 
SE --- --- 3 10 10 7 8 0 

1Mean Comparison 
  Small lakes/impoundments 98 180 241 291 --- --

  Large lakes/impoundments 92 169 237 304 335 --

Region IV 96 179 249 316 339 --

Statewide 91 171 242 300 333 --


1 Willis et al. 2001. 

Age 
Year Age N 1 2 3 4 
2004 0 213 --- --- --- --
2003 1 212 92 --- --- --
2002 2 18 85 150 --- --
2001 3 4 83 160 240 --
2000 4 2 91 204 295 354 
Mean --- 449 88 171 268 354

SE --- --- 2 17 27 0


1Mean Comparison 
  Small lakes/impoundments 98 180 241 291
  Large lakes/impoundments 92 169 237 304
 Region IV 	 96 179 249 316
 Statewide 91 171 242 300 

1 Willis et al. 2001. 

Table 4. Mean back-calculated length (mm) at age and standard error (SE) for 
smallmouth bass captured during fall night electrofishing in Clear Lake, 
2003. 

Table 5. 	 Mean back-calculated length (mm) at age and standard error (SE) for 
smallmouth bass captured during fall night electrofishing in Clear Lake, 
2004. 
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Year Age N 
Age 

1 2 3 4 5 6 7
2001 
2000 
1999 
1998 
1997 
1996 

2 
3 
4 
5 
6 
7 

14 
12 

1 
4 

11 
2 

118 
141 
104 
121 
126 
123 

203 
269 
219 
220 
229 
247 

---
337 
287 
332 
293 
341 

---
---

388 
402 
367 
402 

---
---
---

456 
423 
444 

---
---
---
---

460 
481 

---
---
---
---
---

514
Mean --- 44 122 231 318 390 441 470 514 

SE --- --- 5 10 12 8 10 10 0 


1Mean Comparison 
  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 
494 
497 
490 

---
---
---
---

--- 

--- 

--- 

--- 


1 Willis et al. 2001. 

Year  Age  N
Age 

 1 2 3 4 5 6 7 8 9
2001 
1998 
1997 
1996 
1995 

3 
6 
7 
8 
9 

2 
1 
4 
4 
1 

111 
98 

125 
131 
143 

184 
115 
232 
201 
249 

278 
215 
290 
260 
317 

---
264 
364 
298 
411 

---
315 
417 
359 
507 

---
428 
449 
407 
567 

--- 
---

468 
444 
600 

---
---
---

471 
619 

--
--
--
--

631 
Mean --- 12 121 196 272 334 400 463 504 545 631


SE --- --- 8 23  17  33  42  36  49  74 0

1Mean Comparison 

  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 	
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 
494 
497 
490 

---
---
---
---

--- 
--- 
--- 
--- 

---
---
---
---

--
--
--
--

1 Willis et al. 2001. 

Table 6. 	 Mean back-calculated length (mm) at age and standard error (SE) 
for walleye captured in experimental gill net sets in Clear Lake, 
2003. 

 

 

 

 

 

Table 7. 	 Mean back-calculated length (mm) at age and standard error (SE) 
for walleye captured in experimental gill net sets in Clear Lake, 
2004. 
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Year N  
Age 

1  2  3 4 5 6 
2005 30 187 249 315 --- 368 --
2004 236 212 18 4 2 --- --
2003 524 174 265 319 376 398 413
2001 94 211 291 336 381 426 --
2000 71 186 268 306 401 --- --
1999 174 196 261 351 402 448 480

Year N  
Age 

1 2 3 4 5 6 7 8 9
2005 41 191 279 --- 390 413 538 527 521 458
2004 12 --- --- 306 --- --- 490 479 483 639
2003 44 --- 246 368 433 478 478 523 --- --
2002 67 158 312 385 395 437 495 532 660 --
2001 97 223 316 334 367 416 --- --- --- --
2000 86 --- 273 308 366 459 584 613 --- --
1999 88 237 285 336 395 --- 607 --- --- 707

Table 8. Weighted mean length at capture (mm) for smallmouth bass age-1 
through age 8 captured during fall night electrofishing in Clear Lake, 
1999 – 2004. Note: sampling was conducted at approximately the 
same time during each year allowing comparisons among years to 
monitor growth trends. 

 

  
 

  

 
  
  

 

 

Table 9. 	 Weighted mean length at capture (mm) for walleye age-1 through age 
8 captured in experimental gill net sets in Clear Lake, 1999 – 2004.  
Note: sampling was conducted at approximately the same time during 
each year allowing comparisons among years to monitor growth 
trends. 

Table 10. Stocking history (10-year) including size and number for fishes 
stocked into Clear Lake, 1996 - 2005. 

Year Species Size Number 
1996 WAE fry 2,100,000 
1997 WAE fry 2,000,000 
1998 WAE fry 2,100,000 
2001 WAE fry 1,100,100 
2003 WAE fry 1,200,000 
2004 WAE large fingerling 62,349 
2005 WAE fry 600,000 
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Survey Year 
Year Class 

2004 2003 2002 2001 2000 1999 1998 1997 1996

 2005 13 9 7 6 1 3 1 1

 2004 --- 2 1 4 4

 2003 --- --- 14 12 1 4 11 2

 2002 --- --- --- 19 13 1 8 20 4

 2001 --- --- --- --- 12 1 17 53 14

 2000 --- --- --- --- --- 5 41 35

 1999 --- --- --- --- --- --- 18 4 44

Number stocked 

fry 1,200 1,100 2,100 2,000 2,100


  small fingerling 

  large fingerling 62 


Table 11. Numbers of walleye sampled (n) by year class and associated 
stocking history (Number stocked x 1,000) for walleye captured in 
Clear Lake, 1999 - 2004.   
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Figure 2. Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for black bullhead captured in frame net sets in Clear Lake, 
2003 – 2005. 
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Figure 3. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for black crappie captured in frame net sets in Clear Lake, 
2003 – 2005. 
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Figure 4. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for bluegill captured in frame net sets in Clear Lake, 2003 – 
2005. 
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Figure 5. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for smallmouth bass captured during fall night electrofishing 
frame net sets in Clear Lake, 2003 – 2005. 
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Figure 6. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for walleye captured in gill nets in Clear Lake, 2003 – 2005. 
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Figure 7. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for yellow perch captured in gill nets in Clear Lake, 2003 – 
2005. 
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Cottonwood Lake 


Site Description 


Location 
  Water designation number (WDN) 48-0003-00 

  Legal description T126N-R55W-Sec.9,16 

County (ies) Marshall 


  Location from nearest town one-half mile west of Lake City, SD 


Survey Dates and Netting Information 
  Dates of current survey June 14 – 15, 2005   

  Date of most recent survey June 12 – 14, 2001 

Gill net sets (n) 3 


  Frame net sets (n) 12 


Morphometry (Figure 1)
  Watershed area (acres) 6,000

  Surface area (acres) 350

 Maximum depth (ft) 12

  Mean depth (ft) 9


Ownership and Public Access 
Cottonwood Lake is a meandered lake managed by the SDGFP.  A single public access site is located 
on the southern shoreline and is maintained by the SDGFP (Figure 1).  Cottonwood Lake is owned by 
the State of South Dakota and lands adjacent to the lake are generally under state and private 
ownership. 

Watershed and Land Use 
The Cottonwood Lake watershed is comprised of a mix of pasture and cropland with some woodland 
and grasslands.   

Water Level Observations 
Water levels remain at the historic average.  The trophic state of Cottonwood Lake is eutrophic. 

Aquatic Vegetation and Exotics 
Floating leafed and submergent vegetation species present are Potamogeton pectinatus, P. 
richardsonii, Ceratophyllum demersum, Ruppia maritime, Heteranthera dubia, and Myriophyllum 
spicatumis. Vegetation is extensive throughout the lake and emergent vegetation covers much of the 
shoreline.  No un-naturalized exotic vegetation or wildlife was reported during this survey. 

Fish Management Information 
  Primary species black bullhead, northern pike, walleye, yellow perch 

  Other species bluegill, common carp, fathead minnow, largemouth bass, 


smallmouth bass, white sucker 

  Management classification warm-water semi-permanent 

  Fish Consumption Advisories none 
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Figure 1. Cottonwood Lake contour map. 
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Management Objectives 

1) Maintain a mean gill net CPUE of stock length walleye ≥ 5, a PSD of 40 – 60, an 
RSD-P of 5 – 10, and a mean Wr > 80. 

2) Maintain a mean gill net CPUE of stock length yellow perch ≥ 15 and a mean 
Wr > 80. 

3) Maintain a mean frame net CPUE of stock length northern pike ≥ 3, a PSD of 30 
– 60, an RSD-P of 5 – 10, and a mean Wr > 80. 

4) Maintain a mean frame net CPUE of stock length bullhead ≤ 100, a mean Wr > 
80, and encourage commercial harvest during periods of high abundance. 

5) Monitor water levels and winterkill events. 

Results and Discussion 

Cottonwood Lake is a permanent, natural lake situated in the Coteau des 
Prairie, a plateau formed by glacier action in northeast South Dakota.  
Cottonwood Lake is named after Cottonwood Creek, which is a tributary of the 
lake entering from the north.  Cottonwood Lake, along with the majority of the 
Coteau lakes, were formed during successive subadvances of the Late 
Wisconsin glaciation more than 10,000 years ago.  Specifically, Cottonwood 
Lake is classified as a stage-nation-block formed till lake.  The continental sized 
Late Wisconsin age glacier was thrust up and over the Coteau.  Blocks of ice 
stagnated, were covered by till and subsequently melted; creating water filled 
depressions. 

During the late 1970’s and early 1980’s Cottonwood Lake was utilized as 
a northern pike brood lake. Currently, Cottonwood Lake is primarily managed as 
a northern pike, walleye and yellow perch fishery.  Overall, as many as 11 
species of fish contribute to the fishery in Cottonwood Lake.  

Primary Species 

Black bullhead: The mean frame net CPUE of stock length black bullhead 
during 2005 was 36 (Table 1) and within the objective (≤ 100) for black bullhead 
in Cottonwood Lake (Table 3). Dating back to 1999 black bullhead abundance in 
Cottonwood Lake based on mean frame net CPUE of stock length fish has been 
considered moderate-low density with a mean CPUE of 45 (Table 2).  The 
abundance of black bullhead in 2005 was much lower than the CPUE observed 
in 2001 (Table 3) and the population is currently low density.   
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Black bullhead captured in frame nets during 2005 ranged in total length 
from 120 to 320 mm (Figure 2).  The PSD of black bullhead captured in frame 
nets during 2005 was 93 and the RSD-P was 20 (Table 1; Table 3). The high 
PSD indicated the presence of a large percentage of quality length (≥ 230 mm) 
black bullhead. In fact, roughly 85 percent of the black bullhead captured in 
frame nets during 2005 were larger than quality length (230 mm).  Recruitment of 
black bullhead is likely moderate, but sporadic depending on environmental 
factors during spawning.  No growth information is available for black bullhead in 
Cottonwood Lake; however, the condition of black bullhead in Cottonwood Lake 
during 2005 was above the objective of 80 with a mean Wr of 99 (Table 1; Table 
3). 

Northern Pike: Northern pike typically are not sampled consistently using 
standard lake survey methods; however, northern pike in Cottonwood Lake have 
generally been considered high density with a 1999 – 2000 mean CPUE of stock 
length fish of 4.8 for gill nets. The CPUE of stock length northern pike in 
Cottonwood Lake during 2005 was 5.3 (Table 1; Table 3) again indicating a high 
density population. 

Overall, northern pike were collected from Cottonwood Lake that ranged in 
length from 340 to 980 mm (Figure 2). The gill net PSD was 56 and no preferred 
length (710) or larger northern pike were captured in gill nets (Table 1; Table 3).  
Although no preferred length northern pike were captured in gill nets some larger 
memorable length pike were present in Cottonwood Lake because a single 980 
mm (39-inch) pike was captured in frame nets.  Overall, northern pike were 
generally between 450 and 650 mm TL and very few smaller stock length (350 
mm) northern pike were captured during the 2005 survey (Figure 2). No growth 
information was available; however, the condition of northern pike was 
acceptable with a mean Wr of 92 for pike captured in each gill nets and frame 
nets (Table 1; Table 3). 

Walleye: The mean gill net CPUE of stock length walleye during 2005 was 
1.3 (Table 1) and below the objective range (≥ 5 stock length fish/net night). 
Dating back to 2001 walleye abundance in Cottonwood Lake based on gill net 
CPUE has ranged from 1.3 to 7.3 stock length walleye/net night with an average 
of 4.3 (Table 2; Table 3). Although based on only two years sampling, the 
historic walleye population in Cottonwood Lake has been moderate-low density 
based on the 1999 – 2005 average gill net CPUE.  The gill net CPUE of stock 
length walleye during 2005 indicated very low density. 

Walleye captured in gill nets during 2005 ranged in length from 140 to 530 
mm (Figure 2). The PSD of walleye captured in gill nets during 2005 was 80 and 
the RSD-P was 20 (Table 1; Table 3; Figure 2).  The 2005 PSD of 80 was above 
the objective PSD range (40 – 60) and indicates that few smaller walleye are 
present in Cottonwood Lake. Similarly, the walleye RSD-P of 20 in 2005 was 
above the objective range of 5 – 10, again indicating a disproportionately high 
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number of larger walleye in the population.  Overall, very few walleye were 
captured during the 2005 survey which may indicate low abundance or just poor 
sampling during the survey. A high percentage of the walleye population was 
within the quality (380 mm) and preferred (508 mm) length groups sought by 
most anglers. 

During the 2005 survey a total of four age classes of walleye were 
captured including the 2004 (age-1), 2002 (age-3), 2001 (age-4), and 2000 (age
5) year classes (Table 4; Table 6). Three of the past five walleye stockings 
dating back to 1999 were represented in the walleye catch during 2005 (Table 6).  
The 1999 and 2003 small fingerling stockings were not sampled during 2005 
indicating that the stocking may have been unsuccessful in producing a 
substantial year class. However, two walleye were age-5 according to age 
assessments from otiliths, which would indicate either natural reproduction during 
2000 or incorrect age assignments.  Potentially, the fish assigned an age of 5 
may have been from the 1999 or 2001 year classes, which were years that 
walleye were stocked into Cottonwood Lake.  Apparently, walleye natural 
reproduction has not been sufficient to maintain the walleye population in 
Cottonwood Lake and biennial fry stockings to maintain the population is 
recommended. Furthermore, small fingerling stockings have not produced large 
year classes and converting to fry stockings may be needed.  Fry stocking may 
be more successful given the large number of fish stocked, and due to the 
relatively high abundance of northern pike in Cottonwood Lake which may 
contribute to mortality of small fingerlings.  It is unknown the success of the 2005 
large fingerling stocking at the time of this survey. 

During the 2005 survey growth was moderate for walleye in Cottonwood 
Lake. Mean length at capture for walleye during 2005 was 369 mm at age-3, 
which is similar to the Region IV (367 mm) and statewide (360 mm) average 
back calculated length at age-3 (Table 4). Wr of stock length walleye captured in 
gill nets in 2005 was 99 and above the objective range of ≥ 80. Overall, walleye 
growth in Cottonwood Lake is good and high Wr values are indicative of fish in 
good condition with sufficient food availability. 

Yellow Perch: The mean gill net CPUE of stock length (200 mm) yellow 
perch in 2005 was 6 (Tables 1 – 3) and below the objective range (≥ 15 fish/net 
night). Since 1999 the gill net CPUE of stock length yellow perch has fluctuated 
with a low of 3 (2001) and a high of 6 (2005) (Table 3).  Overall, the yellow perch 
population in Cottonwood Lake is classified as low density.   

During 2005, yellow perch ranged in total length from 80 to 210 mm 
(Figure 2), had a PSD of 6, and an RSD-P of 0 (Tables 1 – 3).  Yellow perch 
commonly obtain 90 mm at age 1 and 150 mm at age 2.  Inspection of the length 
frequency histogram indicates a strong year class of yellow perch in 2004 (Figure 
2). The condition of yellow perch in Cottonwood Lake was within the objective (≥ 
80) with a mean Wr of 99. 
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Other Species 

Bluegill: The mean frame net CPUE of stock length bluegill during 2005 
was 5 (Table 1). Dating back to 1999 bluegill abundance in Cottonwood Lake 
based on mean frame net CPUE of stock length fish has been considered low 
density and the 1999 – 2005 average CPUE was 5.2 (Table 2).  The abundance 
of bluegill in Cottonwood Lake has remained near 5 fish/net night since 2001.   

The total length of bluegill during 2005 ranged from 90 to 250 mm (Figure 
2). Subsequently, the PSD of bluegill captured in frame nets during 2005 was 20 
and the RSD-P was 7 (Table 1). The low PSD indicated the presence of a small 
percentage of quality length (≥ 230 mm) bluegill. No growth information is 
available for bluegill in Cottonwood Lake; however, the condition of bluegill in 
Cottonwood Lake during 2005 was above the objective of 80 with a mean Wr of 
114 (Table 1; Table 3). 

Other: Black crappie and green sunfish were other fish species captured 
during the 2005 survey; however, the abundance of these fish species was 
considered low density (Table 1, Table 2). The contribution of species other than 
black bullhead, bluegill, northern pike, walleye, and yellow perch to the fishery at 
the time of this survey was likely minimal. 

Summary 

Cottonwood Lake is managed as a northern pike, walleye and yellow 
perch fishery. In addition, black bullhead are monitored closely to determine 
abundance. During 2005, black bullhead abundance was within the objective 
range for frame net CPUE (≤ 100 stock length fish/net night). Roughly 85 
percent of the black bullhead captured in frame nets were larger than quality 
length (230 mm). Apparently, conditions have been favorable for black bullhead 
reproduction during recent years in Cottonwood Lake based on the consistent 
recruitment observed from year to year.  If the population density increases, 
commercial harvest of black bullhead should be encouraged to minimize the 
impact of high bullhead abundance on sport fish in Cottonwood Lake.  For 
example, extremely high black bullhead abundance may negatively effect other 
sport fish through competition for similar food resources and habitat. 

During 2005, the abundance of stock length (130 mm) yellow perch in 
Cottonwood Lake based on mean gill net CPUE indicated that the yellow perch 
population was low density and below the objective range of ≥15 stock length 
fish/net. 

The abundance of stock length (350 mm) northern pike in Cottonwood 
Lake based on mean gill net CPUE was indicative of a high density population 
and above the objective range of ≥ 3 stock length fish/net. The PSD of 56 for 
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northern pike in Cottonwood Lake during 2005 was within the objective of 30 – 
60. The condition of northern pike meets the objective range (Wr ≥ 80). 
Apparently, northern pike abundance in Cottonwood Lake has remained 
relatively consistent dating back to the last survey in 2001.  Northern pike depend 
on flooded vegetation during the spring for spawning and conditions have not 
been favorable during recent years for successful northern pike reproduction.  
However, northern pike in Cottonwood Lake have maintained a relatively high 
density population comprised of mostly quality length fish that are likely 
acceptable to most anglers. A small number of preferred (710 mm) and 
memorable length (860 mm) northern pike are also present in Cottonwood Lake 
providing anglers the opportunity to catch larger pike.  Overall, Cottonwood Lake 
has historically provided anglers with good northern pike fishing with a wide 
range of fish lengths and the opportunity to capture quality (≥ 530 mm) length 
fish. 

The abundance of stock length (250 mm) walleye in Cottonwood Lake 
based on mean gill net CPUE was indicative of a low density population and was 
below the objective range of ≥ 5 stock length fish/net. The PSD of 80 for walleye 
in Cottonwood Lake during 2005 was above the objective range of 40 – 60, 
indicating the disproportionate abundance of larger fish in the population.  
Walleye in Cottonwood Lake grow similar to other waters in northeastern South 
Dakota achieving about 356 mm (14-inches) in three years.  The condition of 
walleye in Cottonwood Lake meets the objective range (Wr ≥ 80). 

Management Recommendations 

1) Conduct fish population assessment surveys on a every-four-year basis (next 
survey scheduled in summer 2009) to monitor fish abundance, fish population 
size structures, fish growth, and stocking success. 

2) Stock walleye on a biennial basis at 1,000 fry/acre to maintain consistent year 
classes.  Stock northern pike and yellow perch in cases of complete winterkill 
events to establish a fish population.  Monitor water levels and winterkill events 
to assess stocking strategies. 

3) Encourage commercial harvest of black bullhead to limit abundance. 
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Table 1. 	Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in experimental gill net sets or frame net 
sets in Cottonwood Lake, 2005. Confidence intervals include 80 
percent (± CI-80) or 90 percent (± CI-90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2005 
Gill nets 

BLB 0.7 1.3 100 0 0 --- 117 42 
BLC 0.7 1.3 100 0 50 50 114 40 
BLG 3.0 4.7 11 21 0 --- 119 5 
NOP 5.3 1.3 56 23 0 --- 92 3 
WAE 1.3 2.5 80 20 20 43 99 9 
YEP 6.0 3.3 6 9 0 --- 99 2 

Frame nets 
BLB 35.6 5.9 93 2 20 3 99 1 
BLG 5.0 2.5 20 9 7 5 114 2 
GSF 0.1 0.1 0 --- 0 --- 127 --- 
NOP 0.2 0.2 100 0 50 50 92 0 

  WAE 0.3 0.2 100 0 75 25 94 14 
YEP 1.4 0.9 0 --- 0 --- 97 1 

Table 2. 	Historic mean catch rate (CPUE; Catch/net night) of stock length fish for 
various fish species captured in experimental gill net sets, frame net 
sets, or electrofishing in Cottonwood Lake, 1999 - 2005. 

CPUE 
Species 1999 2000 2001 2002 2003 2004 2005 Mean 
Gill nets 

BLB --- --- 89.7 --- --- --- 0.7 45.2 
BLC --- --- 0.0 --- --- --- 0.7 0.4 
BLG --- --- 0.3 --- --- --- 3.0 1.7 
NOP --- --- 4.3 --- --- --- 5.3 4.8 
WAE --- --- 7.3 --- --- --- 1.3 4.3 
WHS --- --- 0.7 --- --- --- 0.0 0.4 
YEP --- --- 3.3 --- --- --- 6.0 4.7 

Frame nets 
BLB --- --- 279.5 --- --- --- 35.6 157.6 
BLC --- --- 0.7 --- --- --- 0.0 0.4 
BLG --- --- 5.3 --- --- --- 5.0 5.2 
GSF --- --- 0.0 --- --- --- 0.1 0.1 
NOP --- --- 0.4 --- --- --- 0.2 0.3 
WAE --- --- 0.1 --- --- --- 0.3 0.2 
YEP --- --- 0.2 --- --- --- 1.4 0.8 
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Species 1999 2000 2001 2002 2003 2004 2005 Average Objective 
Frame nets 

BLB
 CPUE --- --- 279 --- --- --- 36 158 ≤ 100 
PSD --- --- 3 --- --- --- 93 48 ---
RSD-P --- --- 0 --- --- --- 20 10 ---
Wr --- --- 87 --- --- --- 99 93 ≥ 80 

Gill nets 
NOP
 CPUE --- --- 4 --- --- --- 5 5 ≥ 3 
PSD --- --- 38 --- --- --- 56 47 30 – 60 
RSD-P --- --- 8 --- --- --- 0 4 5 – 10 
Wr --- --- 84 --- --- --- 92 88 ≥ 80 

WAE
 CPUE --- --- 7 --- --- --- 1 4 ≥ 5 
PSD --- --- 73 --- --- --- 80 77 40 – 60 
RSD-P --- --- 23 --- --- --- 20 22 5 – 10 
Wr --- --- 90 --- --- --- 99 95 ≥ 80 

YEP 
CPUE --- --- 3 --- --- --- 6 5 ≥ 15 
PSD --- --- 70 --- --- --- 6 38 ---
RSD-P --- --- 0 --- --- --- 0 0 ---
Wr --- --- 100 --- --- --- 99 100 ≥ 80 

1 Historic data from all surveys conducted since 1999. 

Year N 1 2 3 4
Age 
5 6 7 8 9 10

2005 6 144 --- 369 487 464 --- --- --- --- --

2001 23 172 --- 346 391 450 --- 650 685 --- --


Table 3. Mean catch rate (CPUE; catch/net night), proportional stock density 
(PSD), relative stock density of preferred length fish (RSD-P), and relative weight 
(Wr) for primary management species captured in experimental gill net sets, 
frame net sets, or electrofishing in Cottonwood Lake, 1999 - 2005. 

Table 4. 	 Weighted mean length at capture (mm) for walleye age-1 through age 
10 captured in experimental gill net sets in Cottonwood Lake, 2005.  
Note: sampling was conducted at approximately the same time during 
each year allowing comparisons among years to monitor growth 
trends. 
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Year Species Size Number 
1999 WAE small fingerling 42,600 
2001 WAE fry 300,000 
2002 WAE large fingerling 2,249 
2003 WAE small fingerling 37,380 
2004 WAE fry 350,000 
2005 WAE large fingerling 8,114 

Table 5. Stocking history (10-year) including size and number for fishes 
stocked into Cottonwood Lake, 1996 - 2005. 
















Table 6. 	 Numbers of walleye sampled (n) by year class and associated stocking 
history (Number stocked x 1,000) for walleye captured in Cottonwood 
Lake, 2005. 

Year Class 
Survey Year 
2005 
2001 

2004 
1 

--- 

2003 

---

2002 
1 

---

2001 
2 

---

2000 
2
1 

1999 1998 

5 

1997 

7 

1996

6 
Number stocked 
fry 

  small fingerling 
  large fingerling 

350 
37 

2 

300
43
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Figure 2. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for various fish species captured in frame net or gill net sets in 
Cottonwood Lake, 2005. 
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Roy Lake 


Site Description 


Location 
  Water designation number (WDN) 48-0033-00 

  Legal description T126N-R55W-Sec.20,21,22,27,28,29,31,32,33,34 

County (ies) Marshall 


  Location from nearest town two miles south and one mile west of Lake City, SD 


Survey Dates and Netting Information 
  Dates of current survey July 8 – 10, October 1, 2003; July 6 – 8, September 14, 2004; 

July 5 – 7, September 14, 2005  

  Date of most recent survey July 9 – 11, June 25, October 7, 2002 

Gill net sets (n) 6 


  Frame net sets (n) 24 

  Spring electrofishing (min) 0 

  Fall electrofishing (min) 63 (2003); 60 (2004); 41 (2005) 


Morphometry (Figure 1)
  Watershed area (acres) 9,614

  Surface area (acres) 1,690

 Maximum depth (ft) 21

  Mean depth (ft) 10


Ownership and Public Access 
Roy Lake is a meandered lake managed by the SDGFP.  Three public access sites are located on the 
north and northeastern shorelines and are maintained by the SDGFP (Figure 1).  Roy Lake is owned 
by the State of South Dakota and lands adjacent to the lake are generally under state and private 
ownership. 

Watershed and Land Use 
The Roy Lake watershed is comprised of a mix of pasture and cropland with some woodland and 

grasslands.  Lake cabins are also prevalent. 


Water Level Observations 
Water levels remain at the historic average.  The trophic state of Roy Lake is eutrophic. 

Aquatic Vegetation and Exotics 
Emergent vegetation covers about 75% of the shoreline.  Submergent vegetation is extensive in 
shallow areas.  Some species present are cattail, bulrush, Ruppia spp., Chara spp., Potamegeton spp. 
(Stueven & Steward 1996).  No un-naturalized exotic vegetation or wildlife was reported during this 
survey. 

Fish Management Information 
Primary species black crappie, bluegill, largemouth bass, northern pike, 


smallmouth bass, walleye, yellow perch 

  Other species black bullhead, common carp, fathead minnow, Johnny darter, 


white sucker

  Management classification warm-water permanent 

  Fish Consumption Advisories none 
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Figure 1. Roy Lake contour map. 
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Management Objectives 

1) Maintain a mean gill net CPUE of stock length walleye ≥ 10, a PSD of 40 – 60, 
an RSD-P of 5 – 10, and a mean Wr > 80. 

2) Maintain a mean frame net CPUE of stock length black crappie ≥ 15, a PSD of 
30 – 60, an RSD-P of 5 – 10, and a mean Wr > 80. 

3) Maintain a mean frame net CPUE of stock length bluegill ≥ 25, a PSD of 20 – 
60, an RSD-P of 5 – 20, and a mean Wr > 80. 

4) Maintain a mean gill net CPUE of stock length yellow perch ≥ 15 and a mean 
Wr > 80. 

5) Maintain a mean fall night electrofishing CPUE of stock length smallmouth bass 
≥ 10, a PSD of 40 – 70, an RSD-P of 10 – 20, and a mean Wr > 80. 

6) Maintain a mean spring night electrofishing CPUE of stock length largemouth 
bass ≥ 10, a PSD of 40 – 70, an RSD-P of 10 – 20, and a mean Wr > 80. 

7) Maintain a mean frame net CPUE of stock length bullhead ≤ 100, a mean Wr > 
80, and encourage commercial harvest during periods of high abundance. 

8) Monitor water levels and winterkill events. 

Results and Discussion 

Roy Lake is a large, permanent, natural lake situated in the Coteau des 
Prairie, a plateau formed by glacier action in northeast South Dakota.  Roy Lake, 
along with the majority of the Coteau lakes, was formed during successive 
subadvances of the Late Wisconsin glaciation more than 10,000 years ago.  
Specifically, Roy Lake is classified as an outwash lake formed when material 
from glacier ice melt was deposited over ice at the lower elevations.  
Subsequently, melting of the outwash covered ice formed many closed 
depressions. The major inlets to Roy Lake flow into the lake directly from Clear 
Lake on the east, Cottonwood Lake to the north and Bullhead Lake to the 
northwest. Currently Roy Lake is primarily managed as a bluegill, black bass, 
walleye and yellow perch fishery. Overall, as many as 12 species of fish 
contribute to the fishery in Roy Lake. 

396 Roy Lake 



Primary Species 

Black crappie: During 2005, the mean frame net CPUE of stock length 
black crappie was 0.3 (Table 1) and well below the objective range for a 
moderate density (≥15 fish/net night) black crappie population (Table 3).  The 
abundance of black crappie in Roy Lake has generally remained low from year-
to-year and currently is considered low density (Table 2; Table 3).  Ermer et al. 
(2005) reported that based on the 2002 fish population assessment that unless a 
moderate year class was soon established that abundance of black crappie was 
anticipated to decline as older individuals in the population succumb to angler 
harvest and natural mortality. 

Black crappie captured in frame nets during 2005 ranged in total length 
from 90 to 180 mm (Figure 3).  The PSD and RSD-P of black crappie captured in 
frame nets during 2005 was zero (Table 1; Table 3; Figure 3).  The size structure 
of black crappie in Roy Lake, based on the PSD and RSD-P, was dominated by 
sub-quality length (200 mm) fish.  Recruitment patterns of black crappie in Roy 
Lake have been sporadic depending on environmental factors during spawning 
(Ermer et al. 2005). Although no growth information was available for black 
crappie in Roy Lake in 2005, crappies have typically attained 83 mm and 147 
mm in length based on average statewide growth at age-1 and age-2, 
respectively. A large proportion of the black crappie captured in Roy Lake during 
2005 were less than 127 mm (5 inches). 

During 2005, a minimum of two year classes (2003 and 2004) were 
represented in the frame net catch based on inspection of the length frequency 
histogram (Figure 3). The condition of black crappie in Roy Lake during 2005 
was above the objective of 80 with a mean Wr of 115 (Table 1; Table 3).  There 
was no apparent change in black crappie condition as length increased.   

Bluegill: The mean frame net CPUE of stock length bluegill during 2005 
was 7.4 (Table 1) and below the objective (≥ 25) for bluegill in Roy Lake (Table 
3). Dating back to 1999 bluegill abundance in Roy Lake based on mean frame 
net CPUE of stock length fish has been considered low density with a 1999 – 
2005 average CPUE of 2.2 (Table 2; Table 3).  The abundance of bluegill in 2005 
was above the 1999 – 2005 average and the highest CPUE during that same 
interval (Table 4). 

The total length of bluegill captured in frame nets during 2005 ranged from 
80 to 190 mm (Figure 4). Inspection of the 2003 through 2005 length frequency 
suggests that the bluegill population in Roy Lake has consistently been 
comprised entirely of fish less than 178 mm (7 inches) with most fish less than 
127 mm (5 inches). Subsequently, the PSD of bluegill captured in frame nets 
during 2005 was 6 and no fish were captured that were preferred length (≥ 200 
mm) (Table 1; Table 3; Figure 4). The low PSD indicated the presence of a small 
percentage of quality length (≥ 230 mm) bluegill. Ermer et al. (2005) reported 
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that bluegill recruitment in Roy Lake was consistently low and that the limiting 
factor for bluegill abundance was likely interspecific interactions with black 
bullhead and yellow perch. Subsequently, a relatively large 2004 year class of 
bluegill was present in Roy Lake at the time of the 2005 survey.  No growth 
information was available for bluegill in Roy Lake; however, the condition of 
bluegill in Roy Lake during 2005 was above the objective of 80 with a mean Wr 
of 125 (Table 1; Table 3). 

Black bass: Black bass including largemouth bass and smallmouth bass 
are present in Roy Lake at moderate densities.  Generally, spring night 
electrofishing is the ideal sampling technique utilized in the fisheries profession to 
assess largemouth bass populations. Spring night electrofishing has not been 
conducted in Roy Lake recently. However, largemouth bass abundance based 
on fall night electrofishing has been consistent in Roy Lake.  The 2005 mean fall 
night electrofishing CPUE of stock length largemouth bass was 19.2 (Tables 1 – 
3). From 1999 – 2005 the fall night electrofishing CPUE of stock length 
largemouth bass has ranged from 3.6 to 19.2 with an average of 10.2.  Overall, 
the largemouth bass population at the time of the most recent survey was within 
the objective range for abundance (≥ 10 fish/hour). During 2005, the mean fall 
night electrofishing CPUE of smallmouth bass was 11.8 fish/hour and was within 
the objective (≥10 fish/hour) for a moderate density population.  The mean fall 
night electrofishing CPUE of stock length smallmouth bass in Roy Lake has 
ranged from 1.0 to 28.8 fish/hour with a 1999 – 2005 average of 10.4 fish/hour.  
Therefore, the 2005 CPUE of 11.8 was above the seven year average dating 
back to 1999. 

Largemouth bass captured during fall night electrofishing during 2005 
ranged in length from 150 to 460 mm (Figure 5).  The PSD of largemouth bass 
captured during fall night electrofishing during 2005 was 15 and the RSD-P was 
15 (Table 1; Table 3; Figure 5). The PSD was below the objective PSD range 
(40 – 70); however, the RSD-P of largemouth bass in 2005 was within the 
objective range of 10 – 20. Smallmouth bass captured during fall night 
electrofishing during 2005 ranged in length from 180 to 430 mm (Figure 6).  The 
PSD of smallmouth bass captured during fall night electrofishing during 2005 was 
13 and the RSD-P was 13 (Table 1; Table 3; Figure 6).  The PSD was below the 
objective PSD range (40 – 70); however, the RSD-P of smallmouth bass in 2005 
was within the objective range of 10 – 20.  In 2003 and 2004 young-of-the-year 
largemouth bass and smallmouth bass were collected during fall night 
electrofishing; however, in 2005 it was decided not to collect sub-stock (≤200 
mm, largemouth bass; ≤180, smallmouth bass) bass during sampling (Figure 5; 
Figure 6). No largemouth bass were collected within the 12 to 18 inch protected 
slot length. A total of one (13%) smallmouth bass captured during electrofishing 
was within the 12 to 18 inch protected slot length.  A single largemouth bass was 
captured that was above the 457 mm (18 inch) upper slot length.  Conversely, no 
smallmouth bass were captured that were longer than 457 mm (18 inches).  
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However, fall night electrofishing often is not consistent in capturing larger black 
bass (Ermer et al. 2005). 

Growth of largemouth bass in Roy Lake has been relatively fast when 
compared to the regional and statewide averages with bass obtaining quality 
length (≥ 300 mm) by age-3 (Table 7). Similarly, smallmouth bass growth in Roy 
Lake has been faster than the regional and statewide average with bass 
obtaining quality length (≥ 280 mm) between age-2 and age-3 (Table 4; Table 8). 
Condition of largemouth bass and smallmouth bass captured during 2005 were 
within the objective range (≥80) with a mean Wr of 127 and 113, respectively. 

Walleye: The mean gill net CPUE of stock length walleye during 2005 
was 4.7 (Table 1) and below the objective range (≥ 10 stock length fish/net night) 
for walleye in Roy Lake.  Dating back to 1999 walleye abundance in Roy Lake 
based on gill net CPUE has ranged from 4.7 to 10.3 stock length walleye/net 
night with an average of 6.5 (Table 2; Table 3).  The gill net CPUE of stock length 
walleye during 2005 indicated moderate-low density.   

Walleye captured in gill nets during 2005 ranged in length from 180 to 650 
mm (Figure 7). The PSD of walleye captured in gill nets during 2005 was 82 and 
the RSD-P was 25 (Table 1; Table 3; Figure 7).  The 2005 PSD of 82 was above 
the objective PSD range (40 – 60).  Similarly, the RSD-P of 25 for walleye in 
2005 was above the objective range of 5 – 10 indicating a higher than desired 
proportion of preferred length (≥ 508 mm) walleye in the population.  Similar to 
the 2003 and 2004 survey, a wide length range of walleye were captured during 
the 2005 survey. Of the walleye captured a high percentage were within the 
quality (380 mm) and preferred (508 mm) length groups sought by most anglers.  
Approximately 45 percent of the walleye captured in gill nets were above the 356 
mm (14 inch) minimum length restriction enforced on Roy Lake (Figure 7). 

During the 2005 survey a total of eight year classes of walleye were 
represented in the catch (Table 9; Table 11).  Based on the 2005 survey, all of 
the stockings from the past 10 years were represented in the walleye catch, 
which occurred in 1997, 1998, and 2003 (Table 11).  Natural reproduction by 
walleye in Roy Lake was apparently successful during at least six of the past 10 
years, which included 1996, 1999 – 2002, and 2004.  Natural reproduction was 
likely successful in other years but the extent of its success was unknown due to 
the confounding of the catch with stocked walleye.  Natural reproduction by 
walleye in Roy Lake has been variable from year-to-year with fall night 
electrofishing CPUE of walleye during non-stocked years (e.g., 1999 – 2002) 
ranging from 13 to 920 fish/hour (Table 2; Table 3).  Generally, a fall night 
electrofishing CPUE exceeding 75 would negate the need for stocking the 
following spring, which has been the case for Roy Lake the past five years. 

Based on the history of year classes in Roy Lake it is likely that biennial 
stockings to maintain the walleye population are not needed.  Ermer et al. (2005) 
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suggested biennial stocking of walleye should be implemented in cases where 
fall night electrofishing CPUE of walleye was below 75.  A fall electrofishing 
CPUE of ≥75 would indicate a sufficiently sized year class at the time of sampling 
and in such cases no walleye were to be stocked the following year to reduce the 
likelihood of slowed growth due to overpopulation.  This strategy assumes that 
walleye observed in fall electrofishing samples would survive over-winter and 
develop a sustaining year class. During 2005, fall night electrofishing yielded a 
young-of-the-year CPUE of 104.5 fish/hour; therefore, no walleye should be 
stocked in 2006. 

Growth of walleye was similar in 2003 and 2004 (Table 4; Table 5).  
Generally, growth of walleye in Roy Lake has been slightly slower than the 
regional and statewide average with walleye achieving quality length (380 mm) 
between age-3 and age-4. During the 2005 survey growth was moderate for 
walleye in Roy Lake (Table 9), but slightly faster than previous years.  Condition 
of stock length walleye captured in gill nets in 2005 was 93 and above the 
objective range of 80. There was no apparent pattern in Wr among various 
length groups indicating appropriate food availability to all fish sizes.  Overall, 
walleye growth during 2005 was indicative of moderate growth, with fair condition 
and apparently sufficient availability of food. 

Yellow Perch: The mean gill net CPUE of stock length (200 mm) yellow 
perch in 2005 was 91.3 and well above the objective range (≥ 15 fish/net night) 
for perch in Roy Lake (Tables 1 – 3). Since 1999 the gill net CPUE of stock 
length yellow perch has fluctuated with a low of 21.8 (1999) and a high of 97.3 
(2001) (Table 2; Table 3). Overall, the yellow perch population in Roy Lake is 
classified as high density.   

During 2005, yellow perch ranged in total length from 90 to 200 mm 
(Figure 8), had a PSD of 1, and no preferred length (≥ 250 mm) perch were 
captured (Tables 1 – 3; Figure 8). Yellow perch commonly obtain 90 mm at age
1 and 150 mm at age-2. Inspection of the length frequency histogram indicates 
consecutive strong year classes of yellow perch in 2003 and 2004 (Figure 7).  In 
fact, the 2004 year class of yellow perch had not likely fully recruited to the 
sampling gear; therefore, the 2004 year class of yellow perch in Roy Lake was 
apparently very large. The condition of yellow perch in Roy Lake was within the 
objective (≥ 80) with a mean Wr of 104.   

Other Species 

Black bullhead: The mean frame net CPUE of stock length black bullhead 
during 2005 was 5.0 (Table 1) and within the objective (≤ 100) for black bullhead 
in Roy Lake (Table 3).  Dating back to 1999 black bullhead abundance in Roy 
Lake based on mean frame net CPUE of stock length fish has been considered 
high density and the CPUE has generally exceeded 200 stock length fish/net 
night (Table 2; Table 3). The abundance of black bullhead in 2005 was about 
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98% lower than the 1999 – 2005 average of 220 fish/net night and by far the 
lowest CPUE during the seven year period dating back to 1999 (Table 2; Table 
3). In fact, the abundance of black bullhead in Roy Lake has declined steadily 
since 2002 (Tables 1 – 3). Roughly 25,000 pounds of bullhead were harvested 
by commercial fisherman in 2003. 

Black bullhead captured in frame nets during 2005 suggested the 
presence of at least three weak year classes, with the total length ranging from 
110 to 370 mm (Figure 2). The PSD of black bullhead captured in frame nets 
during 2005 was 99 and the RSD-P was 68 (Table 1; Table 3; Figure 2).  The 
high PSD indicated the presence of a large percentage of quality length (≥ 230 
mm) black bullhead. Based on the length frequency histogram the black 
bullhead population in Roy Lake was mostly comprised of a year class that had a 
modal total length near 340 mm. Hanchin (2001) reported that black bullhead in 
Roy Lake had weighted mean back-calculated lengths of 82-, 125-, 176-, and 
217-mm for age-1 through age-4, respectively.  Therefore, the majority of the 
black bullhead in Roy Lake in 2005 were most likely older than age-5 and 
nearing the end of their life expectancy.   

Based on the 2003 – 2005 length frequency histogram (Figure 2), black 
bullhead reproduction was successful in 2001; however, poor recruitment has 
occurred from 2002 through 2004. Recruitment of black bullhead is likely 
moderate, but sporadic depending on environmental factors during spawning.  
Apparently, conditions have not been favorable for black bullhead reproduction 
during recent years in Roy Lake based on the low abundance and the high 
proportion of larger preferred length (300 mm) fish in the population.  The 
condition of black bullhead in Roy Lake during 2005 was above the objective of 
80 with a mean Wr of 96 (Table 1; Table 3).   

Northern Pike: The CPUE of stock length northern pike in Roy Lake during 
2005 was 2.0 for gill nets (Table 1).  Northern pike typically are not sampled 
consistently using standard lake survey methods; however, northern pike in Roy 
Lake have generally been considered moderate density with a 1999 – 2000 
mean CPUE of stock length fish of 2.5 for gill nets (Table 1; Table 2).  Northern 
pike were collected from Roy Lake that ranged in length from 420 to 980 mm.  
The PSD was 100 and the RSD-P was 17 for northern pike captured in gill nets 
(Table 1). No growth information was available; however, the high abundance of 
yellow perch would likely provide ample prey for northern pike.  In addition, the 
condition of northern pike was within the objective range with a mean Wr of 86 
and 90 for pike captured in gill nets and frame nets, respectively.  Overall, it 
appears that Roy Lake contains sufficient food availability for acceptable northern 
pike condition. 

Other: Common carp and white sucker were other fish species captured 
during the 2005 survey; however, the abundance of these fish species was 
considered low density (Table 1, Table 2). The contribution of species other than 
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black crappie, bluegill, largemouth bass, smallmouth bass, walleye, northern pike 
and yellow perch to the fishery at the time of this survey was likely minimal. 

Summary 

Roy Lake is managed as a black crappie, bluegill, largemouth bass, 
smallmouth bass, walleye and yellow perch fishery.  In addition, black bullhead 
are monitored closely to assess abundance.  During 2005, black bullhead 
abundance was within the objective range for frame net CPUE (≤ 100 stock 
length fish/net night). In fact, black bullhead mean frame net CPUE of stock 
length fish in 2005 was nearly 98 percent lower than the 1999 – 2005 average 
and indicates that abundance of bullhead in Roy Lake has declined.  In addition, 
the size structure of black bullhead has increased as represented by the PSD 
and RSD-P values in the upper 90’s.  The decreased abundance of black 
bullhead accompanied by the increased size structure likely indicates that 
predation by species such as walleye, northern pike, and smallmouth bass 
coupled with poor natural reproduction is keeping the bullhead population 
abundance within the objective range. Commercial harvest of black bullhead is 
not needed at the present time, but should be encouraged if the abundance of 
black bullhead in Roy Lake increases above the objective range to minimize the 
impact of high bullhead abundance on sport fish in Roy Lake.  Based on the 
2005 survey black bullhead are not likely having any negative impact on the sport 
fishery. 

The mean frame net CPUE of stock length black crappie during 2005 was 
below the objective range (≥ 15) for black crappie in Roy Lake.  Dating back to 
1999 black crappie abundance in Roy Lake has been considered very low 
density. The abundance of black crappie in 2005 was below the 1999 – 2005 
average and similar to levels observed during the 2003 and 2004 fish population 
assessments. A relatively high number of age-1 crappie were collected in 2005 
indicating the presence of a 2004 year class.  The actual success of the 2004 
year class of black crappie in Roy Lake will be further understood following the 
2006 survey when the crappie have fully recruited to capture in frame nets.  At 
the time of this survey, the crappie population in Roy Lake was dominated by 
sub-quality (< 200 mm) length fish. 

The mean frame net CPUE of stock length bluegill during 2005 was below 
the objective (≥ 25) for bluegill in Roy Lake. Dating back to 1999 bluegill 
abundance in Roy Lake has been considered low density.  However, the 
abundance of bluegill in 2005 was above the 1999 – 2005 average and the 
highest in Roy Lake during that same period.  Inspection of the 2003 through 
2005 length frequency suggests that the bluegill population in Roy Lake is 
comprised mostly of fish < 127 mm (5 inches).  The low PSD indicated the 
presence of a small percentage of quality length (≥ 230 mm) bluegill. The 
condition of bluegill in Roy Lake during 2005 was within the objective range (≥ 
80). 
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Largemouth bass and smallmouth bass abundance in Roy Lake during 
2005 was within the objective range (≥ 10). The largemouth bass and 
smallmouth bass abundance has increased in recent years and the current mean 
CPUE of stock length bass is at or above the 1999 – 2005 average.  Roughly 85 
percent of the black bass sampled in Roy Lake in 2005 were outside the 305 to 
457 mm (12 – 18 inch) protected slot length.  Based on historic survey data 
largemouth bass and smallmouth bass maintain relatively consistent recruitment 
and good growth providing anglers with a variety of fish sizes both in and outside 
the protected slot length. 

During 2005, the abundance of stock length (130 mm) yellow perch in Roy 
Lake based on mean gill net CPUE indicated that the yellow perch population 
was high density and well above the objective range of ≥15 stock length fish/net. 
In fact, the abundance of yellow perch has fluctuated since 1999.  The fluctuating 
abundance of yellow perch in Roy Lake is likely due to differential sampling 
success from year to year using standard lake survey gear, and due to variable 
reproductive success among years. Based on the 2005 fish population 
assessment the 2004 year class of yellow perch was very strong. 

The abundance of stock length (250 mm) walleye in Roy Lake based on 
mean gill net CPUE was indicative of a moderate-low density population and was 
below the objective range of ≥ 10 stock length fish/net.  In fact, the 2005 
estimated abundance for stock length walleye was below the 1999 – 2005 
average. The PSD of 82 for walleye in Roy Lake during 2005 was above the 
objective of 40 – 60. Walleye in Roy Lake grow relatively slow compared to other 
waters in northeastern South Dakota achieving only 380 mm (quality length; 15
inches) in about four years; however, the condition of walleye in the lake meets 
the objective range (Wr ≥ 80). Roughly 45 percent of the walleye collected from 
Roy Lake during the 2005 survey were above the 356 mm (14-inch) minimum 
length restriction and available for angler harvest.  Abundance of young-of-the
year walleye based on fall night electrofishing indicated that natural reproduction 
was successful during 2005 and that stocking in 2006 was not needed.  Overall, 
Roy Lake has historically provided anglers with good walleye fishing with a wide 
range of fish lengths and the opportunity to capture quality (≥ 380 mm) and 
preferred length (≥ 508 mm) fish.  
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Management Recommendations 

1) Conduct fish population assessment surveys on an annual basis (next survey 
scheduled in summer 2006) to monitor fish abundance, fish population size 
structures, fish growth, and stocking success. 

2) Conduct spring night electrofishing on a biennial basis in conjunction with Clear 
Lake (Marshall County) to monitor the largemouth bass population. 

3) Conduct fall night electrofishing on an annual basis to monitor walleye young-of
the-year abundance and to assess the smallmouth bass population. 

4) Collect scales from black crappie and bluegill to assess the age structure of the 
population. 

5) Stock walleye on a biennial basis at 1,000 fry/acre to maintain consistent year 
classes only if the fall night electrofishing CPUE of young-of-the-year walleye 
falls below 75 fish/hour.   Stock northern pike and yellow perch in cases of 
complete winterkill events to establish a fish population.  Monitor water levels 
and winterkill events to assess stocking strategies. 

6) Encourage commercial harvest of black bullhead to limit abundance if the 
abundance exceeds the management objective.  At the time of this survey, the 
abundance of black bullhead in Roy Lake did not necessitate the need for 
commercial harvest. 

404 Roy Lake 



Table 1. 	Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in experimental gill net sets, frame net 
sets, or night electrofishing in Roy Lake, 2003 - 2005.  Confidence 
intervals include 80 percent (± CI-80) or 90 percent (± CI-90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2003 
Gill nets 

BLB 78.8 18.7 88 2 3 1 97 2 
BLC 0.0 0.0 0 --- 0 --- --- --- 
COC 0.2 0.3 100 0 100 0 82 --- 
NOP 4.0 1.9 88 11 4 7 84 2 
SMB 1.3 1.4 88 12 75 25 98 3 
WAE 10.3 1.8 47 10 29 10 89 1 
WHS 1.0 0.9 83 17 83 17 100 14 
YEP 51.2 25.9 14 4 0 --- 98 2 

  Frame nets 
BLB 233.3 59.9 19 1 0 1 97 1 
BLC 0.3 0.2 100 0 86 14 102 9 
BLG 2.5 1.6 7 5 3 4 117 1 
COC 0.1 0.1 100 0 100 0 82 44 
NOP 1.0 0.2 88 11 16 13 84 2 
SMB 0.3 0.2 71 29 29 35 96 4 
WAE 0.6 0.2 36 23 21 21 87 2 
WHS 0.5 0.2 100 0 100 0 91 2 
YEP 1.3 0.7 10 0 0 --- 91 2 

  Electrofishing
 LMB 1 9.9 14.5 90 10 80 20 127 3 
SMB 1 1.0 1.5 100 --- 100 --- 103 --- 
WAE 1,2 1,106.0 502.6 

1 Fall night electrofishing.
2 Age-0 fish only. 

--- --- --- --- 85 6 
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Table 1 continued.	 Mean catch rate (CPUE; Catch/net night) of stock length 
fish, mean relative weight (Wr) of stock length fish, 
proportional stock density (PSD) and relative stock density of 
preferred length fish (RSD-P) of various fish species 
captured in experimental gill net sets, frame net sets, or 
night electrofishing in Roy Lake, 2003 - 2005. Confidence 
intervals include 80 percent (± CI-80) or 90 percent (± CI
90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2004 
Gill nets 

BLB 32.2 28.1 21 5 1 1 95 1 
BLC 0.3 0.3 0 --- 0 --- 86 52 
BLG 0.2 0.3 0 --- 0 --- 100 --- 
COC 0.7 0.5 100 0 100 0 92 9 
NOP 1.8 0.5 100 0 9 17 85 5 
SMB 0.3 0.3 50 50 0 --- 99 29 
WAE 8.0 1.7 57 11 16 8 91 5 
WHS 0.5 0.7 100 0 86 14 114 9 
YEP 24.5 9.2 6 3 0 --- 116 2 

  Frame nets 
BLB 39.7 14.2 38 3 11 1 93 2 
BLC 0.2 0.1 20 43 20 43 106 37 
BLG 0.5 0.3 0 --- 0 --- 130 7 
COC < 0.1 0.1 100 --- 0 --- 100 --- 
NOP 0.4 0.2 100 --- 0 --- 79 4 
SMB 0.5 0.3 33 23 20 19 103 4 
WAE 0.9 0.3 90 10 48 19 87 1 
WHS 0.5 0.3 100 0 100 0 96 4 
YEP 1.7 0.7 2 5 0 --- 101 1 

  Electrofishing
 LMB 1 11.0 9.3 0 --- 0 --- --- --- 
SMB 1 19.0 12.2 37 20 16 15 109 3 
WAE 1,2 420.9 203.7 --- --- --- --- 87 2 

1 Fall night electrofishing.
2 Age-0 fish only. 
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Table 1 continued.	 Mean catch rate (CPUE; Catch/net night) of stock length 
fish, mean relative weight (Wr) of stock length fish, 
proportional stock density (PSD) and relative stock density of 
preferred length fish (RSD-P) of various fish species 
captured in experimental gill net sets, frame net sets, or 
night electrofishing in Roy Lake, 2003 - 2005. Confidence 
intervals include 80 percent (± CI-80) or 90 percent (± CI
90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2005 
Gill nets 

BLB 0.3 0.5 100 0 100 0 106 28 
BLC 0.3 0.3 0 --- 0 --- 120 0 
COC 0.2 0.2 100 --- 0 --- 86 --- 
NOP 2.0 0.7 100 0 17 20 86 13 
SMB 1.2 1.0 100 0 100 0 104 6 
WAE 4.7 0.7 82 13 25 14 93 6 
WHS 2.5 1.4 100 0 100 0 105 4 
YEP 91.3 24.2 1 0 0 --- 104 1 

  Frame nets 
BLB 5.0 1.1 99 1 68 7 96 0 
BLC 0.3 0.2 0 --- 0 --- 115 4 
BLG 7.4 4.0 6 3 0 --- 125 2 
COC 0.3 0.2 100 0 50 36 90 4 
LMB 0.1 0.1 50 50 50 50 47 141 
NOP 1.0 0.4 83 14 13 11 90 5 
SMB 1.0 0.5 30 17 13 12 107 2 
WAE 0.4 0.2 100 0 67 31 85 3 
WHS < 0.1 0.1 100 --- 100 --- 95 --- 
YEP 5.6 1.9 1 2 1 2 102 1 

  Electrofishing
 LMB 1 19.2 31.4 15 19 15 19 127 4 
SMB 1 11.8 6.7 13 23 13 23 113 --- 
WAE 1,2 104.5 52.2 --- --- --- --- 86 0 

1 Fall night electrofishing.
2 Age-0 fish only. 
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Table 2. 	Historic mean catch rate (CPUE; Catch/net night) of stock length fish for 
various fish species captured in experimental gill net sets, frame net 
sets, or electrofishing in Roy Lake, 1999 - 2005. 

CPUE 
Species 1999 2000 2001 2002 2003 2004 2005 Mean 
Gill nets 

BLB 225.3 179.2 136.8 152.3 78.8 32.2 0.3 115.0 
BLC 0.0 0.2 0.2 0.0 0.0 0.3 0.3 0.1 
BLG 0.0 0.2 3.8 0.0 0.0 0.2 0.0 0.6 
COC 0.5 0.5 0.0 0.0 0.2 0.7 0.2 0.3 
NOP 4.2 4.3 0.0 1.3 4.0 1.8 2.0 2.5 
SMB 0.0 0.0 0.2 0.3 1.3 0.3 1.2 0.5 

  WAE 6.2 5.0 4.7 5.0 10.3 9.7 4.7 6.5 
  WHS 1.3 1.5 1.0 0.0 1.0 1.2 2.5 1.2 

YEP 21.8 27.2 97.3 67.7 51.2 24.5 91.3 54.4 
Frame nets 

BLB 223.2 453.7 175.9 412.2 233.3 39.7 5.0 220.4 
BLC 3.3 1.8 1.8 0.9 0.3 0.2 0.3 1.2 
BLG 0.9 1.5 1.8 0.7 2.5 0.5 7.4 2.2 
COC 0.1 0.1 0.5 0.0 0.1 0.0 0.3 0.2 
LMB 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 
NOP 1.0 1.1 1.0 0.7 1.0 0.4 1.0 0.9 
SMB 0.4 0.1 0.2 0.2 0.3 0.6 1.0 0.4 

  WAE 0.4 0.8 0.6 0.3 0.6 0.9 0.4 0.6 
WHS 0.3 0.2 0.4 1.0 0.5 0.5 < 0.1 0.4 
YEP 1.3 1.2 6.8 4.0 1.3 1.7 5.6 3.1 

Electrofishing 
LMB 1 12.0 5.4 3.6 10.0 9.9 11.0 19.2 10.2 
SMB 1 28.8 1.2 10.1 1.0 1.0 18.9 11.8 10.4 

1 Fall night electrofishing.
2 Age-0 fish only.

 WAE 1,2 60.8 13.4 920.7 119.2 1,106.0 420.9 104.5 392.2 
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Table 3. 	Mean catch rate (CPUE; catch/net night), proportional stock density 
(PSD), relative stock density of preferred length fish (RSD-P), and 
relative weight (Wr) for primary management species captured in 
experimental gill net sets, frame net sets, or electrofishing in Roy Lake, 
1999 - 2005. 

Species 1999 2000 2001 2002 2003 2004 2005 Average Objective 
Frame nets 

BLB 
CPUE 223 454 176 412 233 40 5 220.4 ≤ 100 
PSD 24 10 48 93 19 38 99 47.3 --- 
RSD-P 1 0 6 0 0 11 68 12.3 --- 
Wr 88 87 91 89 97 93 96 91.6 ≥ 80 

BLC
 CPUE 3 2 2 1 < 1 < 1 < 1 1.1 ≥ 15 
PSD 80 92 95 86 100 20 0 67.6 30 – 60 
RSD-P 34 68 73 76 86 20 0 51.0 5 – 10 
Wr 105 96 106 103 102 106 115 104.7 ≥ 80 

BLG 
CPUE 1 2 1 1 3 1 7 2.3 ≥ 25 
PSD 74 19 41 31 7 0 6 25.4 20 – 60 
RSD-P 26 13 9 25 3 0 0 10.9 5 – 20 
Wr 106 114 120 106 117 130 125 116.9 ≥ 80 

Gill nets 
WAE
 CPUE 6 5 5 5 10 10 5 6.6 ≥ 10 
PSD 86 87 71 83 47 57 82 73.3 40 – 60 
RSD-P 32 57 29 57 29 16 25 35.0 5 – 10 
Wr 88 88 87 2 89 91 93 76.9 ≥ 80 

YEP 
CPUE 22 27 97 68 51 25 91 54.4 ≥ 15 
PSD 1 3 10 6 14 6 1 5.9 --- 
RSD-P 0 0 3 0 0 0 0 0.4 --- 
Wr 97 100 100 100 98 116 104 102.1 ≥ 80 

Electrofishing 
LMB 2
 CPUE 0 5 4 10 10 0 19 6.9 ≥ 10 
PSD 0 40 100 10 90 0 15 36.4 40 – 70 
RSD-P 0 20 25 10 80 0 15 21.4 10 – 20 
Wr 117 120 122 127 --- --- 127 122.6 ≥ 80 

SMB 2
 CPUE 29 1 10 1 1 19 12 10.4 ≥ 10 
PSD 3 0 44 0 100 37 13 28.1 40 – 70 
RSD-P 0 0 13 0 100 16 13 20.3 10 – 20 
Wr 93 95 106 113 103 109 113 104.6 ≥ 80 

1 Historic data from all surveys conducted since 1999.
2 Fall night electrofishing. 
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Year Age N 
Age 

1 2 3 4
2004 0 58 --- --- --- --
2003 1 54 87 --- --- --
2002 2 1 93 193 --- --
2001 3 5 92 185 287 --
2000 4 1 88 204 318 390
Mean --- 119 90 194 302 390 
SE --- --- 1  6  15
Increment --- --- 104 108 88 ---

1Mean Comparison 
  Small lakes/impoundments 98 180 241 291


  Large lakes/impoundments 92 169 237 304


 Region IV 96 179 249 316


 Statewide 91 171 242 300

1 Willis et al. 2001. 

Year Age N 
Age 

1 2 3 4 5 6 7 8 9 
2002 
2001 
2000 
1999 
1998 
1997 
1996 
1995 
1994 

1 
2 
3 
4 
5 
6 
7 
8 
9 

5 
37 

1 
5 
5 
7 
7 
3 
4 

158 
129 
128 
114 
128 
119 
155 
140 
138 

---
248 
257 
190 
210 
190 
301 
292 
249 

---
---

333 
318 
314 
286 
391 
391 
334 

---
---
---

383 
415 
383 
461 
452 
419 

---
---
---
---

472 
452 
513 
492 
505 

---
---
---
---
---

491 
546 
525 
571 

--- 
--- 
--- 
--- 
--- 
--- 

571 
556 
598 

---
---
---
---
---
---
---

575 
627 

---
---
---
---
---
---
---
---

652 
Mean --- 74 134 242 338 419 487 533 575 601 652 
SE --- --- 5  15  15  13  11  17  12  26 0 
Increment --- --- 108 96 81 68 46 42 26 51 ---

1Mean Comparison 
  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 	
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 
494 
497 
490 

---
---
---
---

--- 
--- 
--- 
--- 

---
---
---
---

--
--
--
--

1 Willis et al. 2001. 

Table 4. 	 Mean back-calculated length (mm) at age, standard error (SE), and 
length increment (Increment; mm) for smallmouth bass captured 
during fall night electrofishing in Roy Lake, 2004.   

 

 
  

 0  

Table 5. 	 Mean back-calculated length (mm) at age, standard error (SE), and 
length increment (Increment; mm) for walleye captured in 
experimental gill net sets in Roy Lake, 2003. 
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Year Age N 
Age 

1 2 3 4 5 6 7 8 9 10 
2003 
2002 
2001 
2000 
1999 
1998 
1997 
1996 
1995 
1994 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

1 
7 

35 
4 
4 
2 
2 
2 
2 
2 

125 
152 
125 
145 
134 
175 
124 
171 
115 
134 

---
289 
241 
311 
229 
245 
172 
300 
181 
264 

---
---

349 
404 
343 
309 
270 
350 
340 
315 

---
---
---

460 
416 
399 
342 
400 
401 
370 

---
---
---
---

466 
468 
434 
426 
456 
435 

---
---
---
---
---

511 
492 
460 
500 
476 

--- 
--- 
--- 
--- 
--- 
--- 

528 
483 
532 
506 

---
---
---
---
---
---
---

499 
580 
544 

---
---
---
---
---
---
---
---

614 
562 

---
---
---
---
---
---
---
---
---

578 
Mean --- 61 140 248 335 398 448 488 512 541 588 578 
SE --- --- 7  16  14  14  7  9  11  23 26 0 
Increment --- --- 108 87 63 49 40 24 29 48 -11 ---

1Mean Comparison 
  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 
494 
497 
490 

---
---
---
---

--- 
--- 
--- 
--- 

---
---
---
---

---
---
---
---

--
--
--
--

1 Willis et al. 2001. 

Year N  
Age 

1 2 3 4 5 6 7 8
2005 23 203 200 --- --- --- --- --- 463 --
2004 2 144 --- --- --- --- --- --- --- --
2002 10 234 279 --- --- --- --- --- --- 512
2001 5 148 --- 364 354 --- --- 442 --- --
2000 4 229 --- 300 --- --- --- 494 --- --
1999 1 198 --- --- --- --- --- --- --- --

Table 6. Mean back-calculated length (mm) at age, standard error (SE), and 
length increment (Increment; mm) for walleye captured in 
experimental gill net sets in Roy Lake, 2004. 

Table 7. 	 Weighted mean length at capture (mm) for largemouth bass captured 
during fall night electrofishing in Roy Lake, 1999 – 2004.  Note: 
sampling was conducted at approximately the same time during each 
year allowing comparisons among years to monitor growth trends.   

9  
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Year N  
Age 

1  2  3 4 5 6 
2005 8 202 --- --- --- --- 433
2004 61 163 272 346 412 --- --
2002 1 201 --- --- --- --- --
2001 19 191 279 296 374 --- --
2000 1 --- --- 255 --- --- --
1999 62 173 220 --- --- --- --

Year N 
Age 

1 2 3 4 5 6 7 8 9 10
2005 25 183 301 396 447 471 --- 524 553 530 --
2004 61 181 319 376 469 482 519 538 513 637 583
2003 74 202 288 365 399 489 507 586 583 664 --
2002 41 179 282 344 431 469 543 591 632 --- --
2001 28 --- 280 330 407 489 501 609 613 --- --
2000 32 130 206 330 478 518 554 586 --- --- --
1999 37 196 314 397 444 469 541 --- --- --- --

Year Species Size Number 
1997 WAE fry 3,400,000 

WAE small fingerling 170,000 
1998 WAE fry 1,800,000 
2003 LMB fingerling 4,200 

WAE small fingerling 208,600 

Table 8. Weighted mean length at capture (mm) for smallmouth bass captured 
during fall night electrofishing in Roy Lake, 1999 – 2004.  Note: 
sampling was conducted at approximately the same time during each 
year allowing comparisons among years to monitor growth trends.   

 
 

 

Table 9. 	 Weighted mean length at capture (mm) for walleye captured in 
experimental gill net sets in Roy Lake, 1999 – 2004.  Note: sampling 
was conducted at approximately the same time during each year 
allowing comparisons among years to monitor growth trends.   

Table 10. Stocking history (10-year) including size and number for fishes 
stocked into Roy Lake, 1996 - 2005. 
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Survey Year 
Year Class 

2004 2003 2002 2001 2000 1999 1998 1997 1996

 2005 2 3 5 10 1 1 2 1

 2004 --- 1 7 35 4 4 2 2 2

 2003 --- --- 5 37 1 5 5 7 7

 2002 --- --- --- 12 2 3 2 4 4

 2001 --- --- --- --- 1 4 7 2

 2000 --- --- --- --- --- 1 1 4 7

 1999 --- --- --- --- --- --- 1 3 6

Number stocked 

fry 1,800 3,400 


  small fingerling 209 170 

  large fingerling 


Table 11. 	 Numbers of walleye sampled (n) by year class and associated 
stocking history (Number stocked x 1,000) for walleye captured in 
Roy Lake, 1999 - 2004. 
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Figure 2. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for black bullhead captured in frame net sets in Roy Lake, 
2003 – 2005. 
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Figure 3. Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for black crappie captured in frame net sets in Roy Lake, 
2003 – 2005. 
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Figure 4. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for bluegill captured in frame net sets in Roy Lake, 2003 – 
2005. 
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Figure 5. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for largemouth bass captured during fall night electrofishing in 
Roy Lake, 2003 – 2005. 
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Figure 6. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for smallmouth bass captured during fall night electrofishing in 
Roy Lake, 2003 – 2005. 
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Figure 7. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for walleye captured in experimental gill net sets in Roy Lake, 
2003 – 2005. 
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Figure 8. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for yellow perch captured in experimental gill net sets in Roy 
Lake, 2003 – 2005. 
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Six-Mile Lake 


Site Description 


Location 
  Water designation number (WDN) 48-0028-00 

  Legal description T126N-R55W-Sec.5,6,7 

County (ies) Marshall 


  Location from nearest town two miles west of Lake City, SD 


Survey Dates and Netting Information 
  Dates of current survey June 16 – 17, 2005 

  Date of most recent survey May 19 – 20, 1998 

Gill net sets (n) 3 


  Frame net sets (n) 12 


Morphometry (Figure 1)
  Watershed area (acres) --

  Surface area (acres) 96

 Maximum depth (ft) 11

  Mean depth (ft) --


Ownership and Public Access 
Six-mile Lake is a meandered lake managed by the SDGFP.  A public access site is located on the 
southern shore off highway 10 and is maintained by the SDGFP (Figure 1).  Lands adjacent to Six-
mile Lake are under mixed ownership including private individuals and SDGFP. 

Watershed and Land Use 
The Six-mile Lake watershed is generally comprised of agricultural uses and woodland. 

Water Level Observations 
Water levels remain at the historic average. 

Aquatic Vegetation and Exotics 
Submergent vegetation is present. Emergent vegetation is prevalent in the shallower areas.  No un
naturalized exotic vegetation or wildlife was reported during this survey. 

Fish Management Information 
  Primary species black bullhead, northern pike, yellow perch 

  Other species black crappie, bluegill, fathead minnow, Johnny darter, walleye, 


white sucker

  Management classification warm-water marginal 

  Fish Consumption Advisories none 
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Figure 1. Six-mile Lake contour map. 
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Management Objectives 

1) Maintain a mean gill net CPUE of stock length yellow perch ≥ 15 and a mean 
Wr > 80. 

2) Maintain a mean gill net CPUE of stock length northern pike ≥ 3, a PSD of 30 – 
60, an RSD-P of 5 – 20, and a mean Wr > 80. 

3) Maintain a mean frame net CPUE of stock length bullhead ≤ 100, a mean Wr > 
80, and encourage commercial harvest during periods of high abundance. 

4) Stock walleye only when excess fish are available. 

5) Monitor water levels and winterkill events. 

Results and Discussion 

Six-mile Lake is a small, permanent, natural lake situated in the Coteau 
des Prairie, a plateau formed by glacier action in northeast South Dakota. Six-
mile Lake is named because it is six miles from Fort Sisseton.  Six-mile Lake, 
along with the majority of the Coteau lakes, were formed during successive 
subadvances of the Late Wisconsin glaciations more than 10,000 years ago.  
Historically, Six-mile Lake has experienced frequent winterkill and summerkill 
events. Most likely, the low oxygen levels encountered in Six-mile Lake are due 
to its shallow and windswept nature in addition to likely inputs of organic matter 
from agricultural practices, which contributes to oxygen fluctuation by causing 
algae blooms. Consequently, the oxygen problems persistent in Six-mile Lake 
have limited fisheries management options to that of maintaining a fish 
assemblage of oxygen tolerant species such as northern pike and yellow perch. 

Primary Species 

Black bullhead: The mean frame net CPUE of stock length black bullhead 
during 2005 was 42.8 (Table 1) and within the objective range (≤ 100) in Six-mile 
Lake (Table 2; Table 3). Hubers and Blackwell (1999) reported high abundance 
of black bullhead with a mean frame net CPUE for all black bullhead sizes over 
600 fish/net night. Therefore, the abundance of black bullhead in 2005 was 
much lower than that reported in 1998 and the black bullhead population is 
considered moderate-low density (Table 3).   

Black bullhead captured in frame nets during 2005 ranged in total length 
from 70 to 330 mm (Figure 2).  The PSD of black bullhead captured in frame nets 
during 2005 was 9 and the RSD-P was 0 (Table 1; Table 3). The low PSD 
indicated the presence of a large percentage of sub-quality length (≥ 230 mm) 
black bullhead. In fact, roughly 95 percent of the black bullhead captured in 
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frame nets during 2005 were less than quality length (230 mm), and a total of 
nearly 40 percent were less than stock length (150 mm), which indicates a large 
2004 year class which may not have fully recruited to the sampling gear.  
Recruitment of black bullhead is likely moderate-high, but sporadic depending on 
environmental factors during spawning. Based on the consistent recruitment 
observed on the length frequency graph (Figure 2) conditions have been 
favorable for black bullhead reproduction during recent years.  No growth 
information is available for black bullhead in Six-mile Lake; however, the 
condition of black bullhead during 2005 was above the objective of 80 with a 
mean Wr of 84 (Table 1; Table 3). 

Northern Pike: Northern pike typically are not sampled consistently using 
standard lake survey methods; however, northern pike in Six-mile Lake have 
generally been considered high density with a 1998 CPUE of all length fish of 
18.5 (Hubers and Blackwell 1999).  The gill net CPUE of stock length northern 
pike in Six-mile Lake during 2005 was 8.0 (Table 1) indicating a high density 
population that exceeds the objective range (≥ 3). 

Northern pike were collected from Six-mile Lake that ranged in length from 
380 to 890 mm (Figure 2). The PSD was 38 and within the objective range; 
however, the RSD-P was 4 for northern pike captured in gill nets and slightly 
below the objective range (Table 3). No growth information was available; 
however, the condition of northern pike was within the objective range (≥ 80) with 
a mean Wr of 94 for pike captured in gill nets (Table 1).  Northern pike depend on 
flooded vegetation during the spring for spawning and conditions have not been 
favorable during recent years for successful northern pike reproduction.  
However, the northern pike population in Six-mile Lake is characterized as 
having high-density, good size structure, and obtaining moderately consistent 
recruitment. 

Yellow Perch: The mean gill net CPUE of stock length (200 mm) yellow 
perch in 2005 was 16 and within the objective range (≥ 15 fish/net night) for a 
moderate density population (Tables 1 – 3).  Hubers and Blackwell (1999) 
reported that yellow perch abundance in Six-mile Lake had declined from 1995 to 
1998. The CPUE of stock length fish continued to decline from 28 in 1998 to 16 
during 2005. Perch populations throughout northeastern South Dakota have 
steadily decline from levels seen during the high water years of the 1990’s.  The 
lack of rising water levels and spring snowmelt in recent years is likely the cause 
of reduced perch reproduction. 

During 2005, yellow perch ranged in total length from 90 to 220 mm 
(Figure 2), had a PSD of 6, and an RSD-P of 0 (Tables 1 – 3).  Yellow perch 
commonly obtain 90 mm at age 1 and 150 mm at age 2.  Inspection of the length 
frequency histogram indicates consecutive year classes of yellow perch in 2003 
and 2004 (Figure 2). At the time of this survey most yellow perch in Six-mile 
Lake were below quality length (200 mm).  However, the presence of 
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consecutive yellow perch year classes should provide adequate opportunity for 
anglers to catch yellow perch in the short-term future.  The condition of yellow 
perch in Six-mile Lake was within the objective (≥ 80) with a mean Wr of 95.   

Other Species 

Black crappie: The frame net CPUE of stock length black crappie in Six-
mile Lake during 2005 was 0.3 (Table 1). Overall, the historic abundance of 
black crappie in Six-mile Lake has been non-existent to low density.  During 
2005, black crappie were captured in frame nets that ranged in length from 110 
to 250 mm, had a PSD of 75, an RSD-P of 50, and a mean Wr of 108 (Table 1). 

Other: White sucker were the only other fish species captured during the 
2005 survey; however, the abundance of white sucker was considered low 
density (Table 1, Table 2). The contribution of species other than black bullhead, 
northern pike, and yellow perch to the fishery at the time of this survey was likely 
minimal. 

Walleye were stocked into Six-mile Lake in 1996, 2001, and 2004 in 
attempts to establish a walleye population; however the stockings were 
apparently unsuccessful because no walleye were captured during the 2005 
survey. In November 2005, a total of 6,400 excess large fingerling walleye were 
stocked into Six-mile Lake (Table 2). The success of the 2005 stocking was 
unknown at the time of this report. It is currently recommended that walleye be 
stocking into Six-mile Lake only when excess fish are available and all other 
stocking requests have been fulfilled. 

Summary 

Six-mile Lake is managed as a northern pike and yellow perch fishery due 
to the lakes frequent winter and summer kills.  In addition, walleye have been 
stocked into Six-mile Lake on three occasions since 1996 with limited or no 
success. Black bullhead are monitored closely to determine abundance.  During 
2005, black bullhead abundance was within the objective range for frame net 
CPUE (≤ 100 stock length fish/net night).  Roughly 40 percent of the black 
bullhead captured in frame nets were less than stock length (150 mm) and a 
large 2004 year class was present. Apparently, conditions have been favorable 
for black bullhead reproduction during recent years in Six-mile Lake based on the 
consistent recruitment observed from year to year.  Commercial harvest of black 
bullhead should be encouraged to minimize the impact of high bullhead 
abundance on sport fish in Six-mile Lake.  For example, extremely high black 
bullhead abundance may negatively effect other sport fish through competition 
for similar food resources and habitat. 

During 2005, the abundance of stock length (130 mm) yellow perch in Six-
mile Lake based on gill net CPUE indicated that the yellow perch population was 
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moderate density and above the objective range of ≥15 stock length fish/net. 
The abundance of stock length (350 mm) northern pike in Six-mile Lake based 
on gill net CPUE was indicative of a high density population and above the 
objective range of ≥ 3 stock length fish/net. The PSD of 38 for northern pike in 
Six-mile Lake during 2005 was within the objective of 30 – 60.  The condition of 
northern pike in the Six-mile Lake meets the objective range (Wr ≥ 80). Overall, 
Six-mile Lake should provided anglers with good northern pike fishing with a wide 
range of fish lengths and the opportunity to capture quality (≥ 530 mm) length 
fish. 

Management Recommendations 

1) Conduct fish population assessment surveys on an every-four-year basis (next 
survey scheduled in summer 2009) to monitor fish abundance, fish population 
size structures, fish growth, and stocking success. 

2) Stock walleye only when excess fish are available and all other stocking 
requests have been fulfilled.  Stock northern pike and yellow perch in cases of 
complete winterkill or summerkill events to establish a fish population.  Monitor 
water levels and fish kill events to assess stocking strategies. 

3) Encourage commercial harvest of black bullhead to limit abundance. 

Table 1. 	 Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in experimental gill net sets or frame net 
sets in Six-mile Lake, 2005.  Confidence intervals include 80 percent (± 
CI-80) or 90 percent (± CI-90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2005 
Gill nets 

BLB 1.0 1.1 33 67 0 --- 96.0 14.0 
BLC 0.0 0.0 0 --- 0 --- --- --- 
NOP 8.0 2.9 38 17 4 7 94.0 5.0 
WHS 5.7 1.7 100 0 100 0 105.0 2.0 
YEP 16.0 1.9 6 6 0 --- 95.0 1.0 

  Frame nets 
BLB 42.8 17.7 9 2 0 1 84.0 3.0 
BLC 0.3 0.4 75 25 50 50 108.0 3.0 
NOP 1.1 0.8 8 13 0 --- 87.0 2.0 
WHS 0.1 0.1 100 --- 100 --- --- --- 
YEP 1.1 0.6 8 13 0 --- 88.0 2.0 
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Species 	 1999 2000 2001 2002 2003 2004 2005 Average Objective 
Frame nets 

BLB  
CPUE --- --- --- --- --- --- 43 43 ≤ 100 
PSD --- --- --- --- --- --- 9 9 ---
RSD-P --- --- --- --- --- --- 0 0 ---
Wr --- --- --- --- --- --- 84 84 ≥ 80 

Gill nets 
NOP  

CPUE --- --- --- --- --- --- 8 8 ≥ 3 
PSD --- --- --- --- --- --- 38 38 30 – 60 
RSD-P --- --- --- --- --- --- 4 4 5 – 10 
Wr --- --- --- --- --- --- 94 94 ≥ 80 

YEP 
CPUE --- --- --- --- --- --- 16 16 ≥ 15 
PSD --- --- --- --- --- --- 6 6 ---
RSD-P -- -- -- -- -- -- 0 0 ---
Wr --- --- --- --- --- --- 95 95 ≥ 80 

1 Historic data from all surveys conducted since 1999. 

Table 2. 	Historic mean catch rate (CPUE; Catch/net night) of stock length fish for 
various fish species captured in experimental gill net sets, frame net 
sets, or electrofishing in Six-mile Lake, 1999 - 2005. 

CPUE 
Species 1999 2000 2001 2002 2003 2004 2005 Mean 
Gill nets 

BLB --- --- --- --- --- --- 1.0 1.0 
BLC --- --- --- --- --- --- 0.0 0.0 
NOP --- --- --- --- --- --- 8.0 8.0 
WHS --- --- --- --- --- --- 5.7 5.7 
YEP --- --- --- --- --- --- 16.0 16.0 

Frame nets 
BLB --- --- --- --- --- --- 42.8 42.8 
BLC --- --- --- --- --- --- 0.3 0.3 
NOP --- --- --- --- --- --- 1.1 1.1 
WHS --- --- --- --- --- --- 0.1 0.1 
YEP --- --- --- --- --- --- 1.1 1.1 

Table 3. 	Mean catch rate (CPUE; catch/net night), proportional stock density 
(PSD), relative stock density of preferred length fish (RSD-P), and 
relative weight (Wr) for primary management species captured in 
experimental gill net sets, frame net sets, or electrofishing in Six-mile 
Lake, 1999 - 2005. 

Table 4. 	 Stocking history (10-year) including size and number for fishes 
stocked into Six-mile Lake, 1996 - 2005. 

Year 
1996 
2001 
2004 
2005 

Species 
WAE 
WAE 
WAE 
WAE 

Size 
fry 
fry 
fry 
large fingerlings 

Number 
60,000 

100,000 
100,000 

6,400 
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Figure 2. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for various fish species captured in frame net or gill net sets in 
Six-mile Lake, 2005. 
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South Buffalo Lake 


Site Description 


Location 
  Water designation number (WDN) 48-0034-00 

  Legal description T125N-R53W-Sec.2,10,11,14-17

 County (ies) Marshall 

  Location from nearest town six miles east of Eden, SD 


Survey Dates and Netting Information 
  Dates of current survey June 17 – 19, 2003; June 15 – 17, 2004;  June 14 – 16, 2005 
  Date of most recent survey June 18 – 20, 2002 
Gill net sets (n) 6 

  Frame net sets (n) 18 

Morphometry (Figure 1)
  Watershed area (acres) 16,000

  Surface area (acres) 1,788

 Maximum depth (ft) 14

  Mean depth (ft) 8


Ownership and Public Access 
South Buffalo Lake is a meandered lake managed by the SDGFP.  Two public access sites are 
located on the northeast and southwest shorelines and are maintained by the SDGFP (Figure 1).  
South Buffalo Lake is owned by the State of South Dakota and lands adjacent to the lake are 
generally under state and private ownership. 

Watershed and Land Use 
The South Buffalo Lake watershed is comprised of a mix of pasture or grassland (60%) and cropland 
(20%), and woodland (20%).  Lake cabins are present on the northeast shoreline. 

Water Level Observations 
Water levels remain at the historic average.  The trophic state of South Buffalo Lake is eutrophic. 

Aquatic Vegetation and Exotics 
Emergent and submergent vegetation are abundant throughout South Buffalo Lake.  No un

naturalized exotic vegetation or wildlife was reported during this survey. 


Fish Management Information 
Primary species black crappie, bluegill, largemouth bass, smallmouth bass, 

walleye, yellow perch 
  Other species black bullhead, common carp, fathead minnow, golden shiner, 

johnny darter, northern pike, spottail shiner, white sucker  

  Management classification warm-water permanent 

  Fish Consumption Advisories none 
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Figure 1. South Buffalo Lake contour map. 

430 South Buffalo Lake 



Management Objectives 

1) Maintain a mean gill net CPUE of stock length walleye ≥ 10, a PSD of 40 – 60, 
an RSD-P of 5 – 10, and a mean Wr > 80. 

2) Maintain a mean gill net CPUE of stock length yellow perch ≥ 15 and a mean 
Wr > 80. 

3) Maintain a mean frame net CPUE of stock length bluegill ≥ 25, a PSD of 20 – 
60, an RSD-P of 5 – 20, and a mean Wr > 80. 

4) Maintain a mean frame net CPUE of stock length bullhead ≤ 100, a mean Wr > 
80, and encourage commercial harvest during periods of high abundance. 

5) Monitor water levels and winterkill events. 

Results and Discussion 

South Buffalo Lake is a large, permanent, natural lake situated in the 
Coteau des Prairie, a plateau formed by glacier action in northeast South Dakota.  
South Buffalo Lake, as well as the adjacent North Buffalo Lake, are named after 
Buffalo Township, Marshall County, in which they are located.  The Buffalo lakes, 
along with the majority of the Coteau lakes, were formed during successive 
subadvances of the Late Wisconsin glaciation more than 10,000 years ago.  
Specifically, South Buffalo Lake is classified as an outwash lake formed when 
material from glacier ice melt was deposited over ice at the lower elevations.  
Subsequently, melting of the outwash covered ice formed many closed 
depressions. The major inlet to South Buffalo Lake is located at the northeast 
corner of the lake. Other tributaries enter at the south and southeast, one of 
which drains Lake Martha. South Buffalo Lake then runs into North Buffalo and 
then off to the west and south through a chain of lakes.  Currently, South Buffalo 
Lake is primarily managed as a bluegill, walleye and yellow perch fishery.  
Overall, as many as 16 species of fish contribute to the fishery in South Buffalo 
Lake. 

Primary Species 

Black bullhead: The mean frame net CPUE of stock length black bullhead 
during 2005 was 45.7 (Table 1) and within the objective (≤ 100) for black 
bullhead in South Buffalo Lake (Table 3).  Dating back to 1999 black bullhead 
abundance in South Buffalo Lake based on mean frame net CPUE of stock 
length fish has been considered moderate-high density and the CPUE has often 
exceeded 100 fish/net night (Table 2). The abundance of black bullhead in 2005 
was nearly half of the 1999 – 2005 average of 89 fish/net night and the lowest 
CPUE during the seven year period dating back to 1999 (Table 3).   
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The black bullhead frame net length frequency graph during 2005 
suggested the presence of at least three year classes, with the total length 
ranging from 110 to 380 mm (Figure 2). The PSD of black bullhead captured in 
frame nets during 2005 was 72 and the RSD-P was 7 (Table 1; Table 3).  The 
high PSD indicated the presence of a large percentage of quality length (≥ 230 
mm) black bullhead; however, the PSD was somewhat misleading because there 
were many fish captured just below stock length (150 mm).  In fact, roughly 59 
percent of the black bullhead captured in frame nets during 2005 were less than 
stock length (150 mm), which indicates a large 2004 year class which may had 
not fully recruited to the sampling gear. The full extent of the 2004 year class will 
be assessable during 2006. Recruitment of black bullhead is likely moderate-
high, but sporadic depending on environmental factors during spawning.  
Apparently, conditions have been favorable for black bullhead reproduction 
during recent years in South Buffalo Lake based on the consistent recruitment 
observed on the length frequency graph (Figure 2).  No growth information is 
available for black bullhead in South Buffalo Lake; however, the condition of 
black bullhead in South Buffalo Lake during 2005 was above the objective of 80 
with a mean Wr of 84 (Table 1; Table 3). 

Bluegill: The mean frame net CPUE of stock length bluegill during 2005 
was 19.3 (Table 1) and below the objective (≥ 25) for bluegill in South Buffalo 
Lake (Table 3). Dating back to 1999 bluegill abundance in South Buffalo Lake 
based on frame net CPUE of stock length fish has been considered moderate 
density and the 1999 – 2005 average was 25 (Table 2; Table 3).  The abundance 
of bluegill in 2005 was near the 1999 – 2005 average of 25 fish/net night, but was 
the lowest CPUE observed since 2001 (Table 3).   

The total length of bluegill during 2005 ranged from 60 to 260 mm (Figure 
2). Inspection of the 2003 through 2005 length frequency suggests that the 
bluegill population in South Buffalo Lake has shifted in size from being comprised 
mostly of 127 – 254 mm (5 – 10 inch) fish to most fish being < 127 mm (5 
inches). Subsequently, the PSD of bluegill captured in frame nets during 2005 
was 14 and the RSD-P was 9 (Table 1; Table 3).  The low PSD indicated the 
presence of a small percentage of quality length (≥ 230 mm) bluegill. No growth 
information is available for bluegill in South Buffalo Lake; however, the condition 
of bluegill in South Buffalo Lake during 2005 was above the objective of 80 with a 
mean Wr of 112 (Table 1; Table 3). 

Walleye: The mean gill net CPUE of stock length walleye during 2005 was 
1.2 (Table 1) and below the objective range (≥ 10 stock length fish/net night).  
Dating back to 1999 walleye abundance in South Buffalo Lake based on gill net 
CPUE has ranged from 1.2 to 10.5 stock length walleye/net night with an 
average of 6.0 (Table 2; Table 3). Therefore, the historic walleye population in 
South Buffalo Lake has been moderate-low density based on the 1999 – 2005 
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average gill net CPUE. The gill net CPUE of stock length walleye during 2005 
indicated low density. 

Walleye captured in gill nets during 2005 ranged in length from 230 to 450 
mm (Figure 4). The PSD of walleye captured in gill nets during 2005 was 43 and 
the RSD-P was 0 (Table 1; Table 3; Figure 4).  The 2005 PSD of 43 was within 
the objective PSD range (40 – 60). The RSD-P of walleye in 2005 was below the 
objective range of 5 – 10 as no preferred length (≥ 508 mm) walleye were 
captured. Overall, very few walleye were captured during the 2005 survey which 
may indicate low abundance or just poor sampling during the survey.  During 
previous surveys (e.g., 2003 and 2004) a wide range of walleye lengths were 
present in South Buffalo Lake. In addition, a high percentage of the walleye 
population was within the quality (380 mm) and preferred (508 mm) length 
groups sought by most anglers. 

During the 2005 survey only two ages of walleye were captured including 
the 2001 (age-2) and 2003 (age-4) year classes (Table 7; Table 8).  Based on 
the 2004 survey, all of the stockings from the past 10 years were represented in 
the walleye catch, which occurred in 1996, 1998, and 2003.  Natural reproduction 
by walleye in South Buffalo Lake was apparently successful during four of the 
past 10 years, which included 1997, 1999, 2000, and 2001.  Due to the natural 
reproduction in South Buffalo Lake walleye were not stocked from 1999 through 
2002. Since 2002, the only year class present was the 2003 stocked fish.  
Apparently, walleye natural reproduction has declined during recent years and 
biennial stockings to maintain the population in South Buffalo Lake is 
recommended. Furthermore, small fingerling stockings have not produced large 
year classes and converting to fry stockings may be needed. The success of the 
2005 small fingerling stocking was unknown at the time of this survey. 

During the 2005 survey growth was moderate-slow for walleye in South 
Buffalo Lake. Growth of walleye in South Buffalo Lake was similar based on 
back calculated length at age in 2003 and 2004 with walleye achieving roughly 
410 mm at age 4 (Table 3; Table 4). Based on mean length at capture of age 3 
walleye, growth may be slowing slightly in South Buffalo Lake (Table 6).  For 
example, age 4 walleye in 2003 were 419 mm total length at capture; however, 
during the 2005 survey age 4 walleye were 372 mm total length.  In addition, age 
4 walleye mean length at capture during 2003 (419 mm), 2004 (395 mm), and 
2005 (372 mm) was below the region IV and statewide averages of 433 and 425 
mm, respectively. Condition of stock length walleye captured in gill nets in 2005 
was 98 and above the objective range of 80.  Overall, walleye growth during 
2005 was indicative of moderate-slow growth, with good condition and apparently 
sufficient availability of food. 

Yellow Perch: The mean gill net CPUE of stock length (200 mm) yellow 
perch in 2005 was 13.3 (Tables 1 – 3) and below the objective range (≥ 15 
fish/net night). Since 1999 the gill net CPUE of stock length yellow perch has 
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fluctuated with a low of 4.7 (2004) and a high of 57.0 (2002) (Table 3).  Overall, 
the yellow perch population in South Buffalo Lake is classified as moderate-low 
density. 

During 2005, yellow perch ranged in total length from 80 to 220 mm 
(Figure 5), had a PSD of 5, and an RSD-P of 0 (Tables 1 – 3).  Yellow perch 
commonly obtain 90 mm at age 1 and 150 mm at age 2.  Inspection of the length 
frequency histogram indicates consecutive year classes of yellow perch in 2003 
and 2004 (Figure 5). The condition of yellow perch in South Buffalo Lake was 
within the objective (≥ 80) with a mean Wr of 104.   

Other Species 

Black bass: Black bass including largemouth bass and smallmouth bass 
are present in South Buffalo Lake in low density. During 2005, no black bass 
were sampled in gill nets or frame nets.  Electrofishing is the ideal sampling 
technique utilized to assess black bass populations because black bass are not 
susceptible to gill nets or frame nets due to their limited movement patterns and 
good eyesight. Electrofishing has not been conducted in South Buffalo Lake at 
least since 1999 so the assessment of the black bass population is unavailable.  
Spring and fall electrofishing on South Buffalo Lake is recommended to assess 
the black bass population. 

Black crappie: The frame net CPUE of stock length black crappie in South 
Buffalo Lake during 2005 was 0.5 (Table 1).  Dating back to 1999 the frame net 
CPUE of stock length black crappie has ranged from 0.5 to 2.9 fish/net night with 
a mean frame net CPUE of 1.8.  Overall, the historic abundance of black crappie 
in South Buffalo Lake has been low density. During 2005, black crappie were 
captured in frame nets that ranged in total length from 90 to 300 mm, had a PSD 
of 78, an RSD-P of 44, and a mean Wr of 104 (Table 1). 

Northern Pike: Northern pike typically are not sampled consistently using 
standard lake survey methods; however, northern pike in South Buffalo Lake 
have generally been considered moderate-high density with a 1999 – 2000 mean 
gill net CPUE of stock length fish of 5.7.  The gill net CPUE of stock length 
northern pike in South Buffalo Lake during 2005 was 3.0, (Table 1) representing 
a moderate-low density population.  Northern pike were collected from South 
Buffalo Lake that ranged in length from 430 to 900 mm.  The PSD was 57 and 
the RSD-P was 14 for northern pike captured in gill nets (Table 1).  No growth 
information was available; however, the condition of northern pike was 
acceptable with a mean Wr of 87 and 85 for pike captured in gill nets and frame 
nets, respectively (Table 1). Northern pike depend on flooded vegetation during 
the spring for spawning and conditions have not been favorable during recent 
years for successful northern pike reproduction. 
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Other: Common carp and white sucker were other fish species captured 
during the 2005 survey; however, the abundance of these fish species was 
considered low density (Table 1, Table 2). The contribution of species other than 
black bullhead, northern pike, bluegill, largemouth bass, smallmouth bass, 
walleye, and yellow perch to the fishery at the time of this survey was likely 
minimal. 

Summary 

South Buffalo Lake is managed as a bluegill, walleye and yellow perch 
fishery. In addition, black bullhead are monitored closely to determine 
abundance. During 2005, black bullhead abundance was within the objective 
range for frame net CPUE (≤ 100 stock length fish/net night). Roughly 59 
percent of the black bullhead captured in frame nets were less than stock length 
(150 mm) and a large 2004 year class was present. Apparently, conditions have 
been favorable for black bullhead reproduction during recent years in South 
Buffalo Lake based on the consistent recruitment observed from year to year.  
Commercial harvest of black bullhead should be encouraged to minimize the 
impact of high bullhead abundance on sport fish in South Buffalo Lake.  For 
example, extremely high black bullhead abundance may negatively effect other 
sport fish through competition for similar food resources and habitat.  

The mean frame net CPUE of stock length bluegill during 2005 was below 
the objective (≥ 25) for bluegill in South Buffalo Lake. Dating back to 1999 
bluegill abundance in South Buffalo Lake has been considered moderate density.  
The abundance of bluegill in 2005 was near the 1999 – 2005 average but the 
lowest CPUE since 2001. Inspection of the 2003 through 2005 length frequency 
suggests that the bluegill population in South Buffalo Lake has shifted in size 
from being comprised mostly of 127 – 254 mm (5 – 10 inch) fish to most fish 
being < 127 mm (5 inches). The low PSD indicated the presence of a small 
percentage of quality length (≥ 230 mm) bluegill. The condition of bluegill in 
South Buffalo Lake during 2005 was within the objective range (≥ 80). 

During 2005, the abundance of stock length (130 mm) yellow perch in 
South Buffalo Lake based on gill net CPUE indicated that the yellow perch 
population was moderate-low density and below the objective range of ≥15 stock 
length fish/net. In fact, the abundance of yellow perch has fluctuated since 1999.  
The fluctuating abundance of yellow perch in South Buffalo Lake is likely due to 
differential sampling success from year to year using standard lake survey gear, 
and due to the lack of ideal conditions for consistent yellow perch reproduction. 

The abundance of stock length (250 mm) walleye in South Buffalo Lake 
based on gill net CPUE was indicative of a low density population and was well 
below the objective range of ≥ 10 stock length fish/net.  The PSD of 43 for 
walleye in South Buffalo Lake during 2005 was within the objective range of 40 – 
60. Walleye in South Buffalo Lake grow relatively slow compared to other waters 
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in northeastern South Dakota achieving only 372 mm (14.5-inches) in four years; 
however, the condition of walleye in the lake meets the objective range (Wr ≥ 
80). Overall, South Buffalo Lake has historically provided anglers with good 
walleye fishing with a wide range of fish lengths and the opportunity to capture 
quality (≥ 380 mm) and preferred length (≥ 508 mm) fish.    

Management Recommendations 

1) Conduct fish population assessment surveys on a biennial basis (next survey 
scheduled in summer 2007) to monitor fish abundance, fish population size 
structures, fish growth, and stocking success. 

2) Conduct spring and fall electrofishing on a biennial basis to monitor the black 
bass population in South Buffalo Lake. 

3) Collect scales from bluegill to assess the age structure of the population. 

4) Stock walleye on a biennial basis at 1,000 fry/acre to maintain consistent year 
classes.  Stock northern pike and yellow perch in cases of complete winterkill 
events to establish a fish population.  Monitor water levels and winterkill events 
to assess stocking strategies. 

5) Encourage commercial harvest of black bullhead to limit abundance. 
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Results and Discussion 

Table 1. 	Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in experimental gill net sets or frame net 
sets in South Buffalo Lake, 2003 - 2005. Confidence intervals include 
80 percent (± CI-80) or 90 percent (± CI-90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2003 
Gill nets 

BLB 39.8 9.8 52 5 4 2 89 1 
BLC 2.8 1.6 12 14 0 --- 113 2 
BLG 0.2 0.3 100 --- 0 --- 113 --- 
GOS 1 0.5 0.7 --- --- --- --- --- --- 
NOP 12.8 2.8 29 8 3 3 84 1 
SMB 0.2 0.3 100 0 100 0 112 --- 
WAE 7.2 1.5 53 13 9 8 90 2 

  WHS 5.2 2.1 90 0 81 0 104 2 
YEP 18.3 5.1 6 4 1 1 92 1 

Frame nets 
BLB 18.4 5.3 63 2 7 1 81 1 
BLC 2.4 0.7 77 11 48 12 98 2 
BLG 47.5 10.2 86 2 19 3 110 1 
COC 0.2 0.1 100 0 33 67 95 13 
LMB 0.1 0.1 100 0 100 0 130 --- 
NOP 2.2 0.4 33 13 3 4 80 1 
SMB 0.2 0.2 0 --- 0 --- 100 16 
WAE 0.4 0.3 29 35 0 --- 92 3 

  WHS 0.6 0.3 100 0 100 0 89 2 
YEP 1.1 1.4 95 5 15 14 86 3 

2004 
Gill nets 

BLB 126.7 46.2 36 3 5 1 96 1 
BLC 1.0 0.8 33 43 0 --- 107 4 
BLG 0.2 0.3 100 0 100 0 118 --- 
NOP 3.5 0.6 43 19 5 8 81 2 
WAE 7.2 1.8 63 12 21 10 90 2 

  WHS 6.8 2.2 100 0 80 11 106 2 
YEP 4.7 1.7 18 12 0 --- 104 3 

Frame nets 
BLB 121.9 25.3 64 2 11 1 80 2 
BLC 2.4 0.9 74 12 44 13 102 < 1 
BLG 44.0 12.0 82 3 42 3 123 1 

  BLGxGSF 1 0.1 0.1 --- --- --- --- --- --- 
COC 0.2 0.2 100 0 67 33 95 24 
NOP 0.8 0.3 21 21 0 --- 74 3 
WAE 0.4 0.2 71 29 29 35 88 6 

  WHS 0.3 0.2 100 0 100 0 99 6 
YEP 0.1 0.1 100 0 50 50 84 7 

1 all fish sizes. 
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Table 1 continued.	 Mean catch rate (CPUE; Catch/net night) of stock length 
fish, mean relative weight (Wr) of stock length fish, 
proportional stock density (PSD) and relative stock density of 
preferred length fish (RSD-P) of various fish species 
captured in experimental gill net sets or frame net sets in 
South Buffalo Lake, 2003 - 2005. Confidence intervals 
include 80 percent (± CI-80) or 90 percent (± CI-90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 
2005 
Gill nets 

BLB 0.7 0.7 25 59 25 59 88 16 
BLC 0.5 0.7 100 0 100 0 101 0 
NOP 3.0 1.0 22 18 0 --- 85 1 
WAE 1.2 1.0 43 39 0 --- 98 2 
WHS 5.2 2.1 100 0 100 0 106 3 
YEP 13.3 3.6 5 4 0 --- 104 1 

Frame nets 
BLB 45.7 27.9 36 3 14 2 84 3 
BLC 0.5 0.2 78 22 44 33 104 7 
BLG 19.3 8.3 14 3 9 2 112 2 
COC 0.2 0.1 100 0 100 0 81 42 
NOP 0.4 0.2 57 39 14 28 87 2 
WAE 0.1 0.1 100 --- 100 --- 98 --- 

  WHS 0.1 0.1 100 0 100 0 94 25 
YEP 0.2 0.1 0 --- 0 --- 90 10 

1 all fish sizes. 
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Table 2. 	Historic mean catch rate (CPUE; Catch/net night) of stock length fish for 
various fish species captured in experimental gill net sets, frame net 
sets, or electrofishing in South Buffalo Lake, 1999 - 2005. 

CPUE 
Species 1999 2000 2001 2002 2003 2004 2005 Mean 
Gill nets 

BLB 91.0 103.5 97.5 61.3 39.8 126.7 0.7 74.4 
BLC 0.0 0.3 0.3 0.5 2.8 1.0 0.5 0.8 
BLG 0.2 0.0 0.2 0.2 0.2 0.2 0.0 0.1 
COC 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
GOS 1 0.2 0.0 0.0 0.0 0.5 0.0 0.0 0.1 
NOP 5.8 3.3 2.8 8.7 12.8 3.5 3.0 5.7 
SMB 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 

  WAE 6.2 3.8 6.2 10.5 7.2 7.2 1.2 6.0 
  WHS 6.7 9.5 7.8 9.7 5.2 6.8 5.2 7.3 

YEP 10.7 11.2 28.7 57.0 18.3 4.7 13.3 20.6 
Frame nets 

BLB 82.8 71.1 103.4 112.9 82.7 121.9 45.7 88.6 
BLC 0.5 2.9 2.0 1.7 2.4 2.4 0.5 1.8 
BLG 2.2 4.8 19.1 40.9 47.5 44.0 19.3 25.4 

  BLGxGSF 1 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 
COC 0.0 0.1 0.0 0.2 0.2 0.2 0.2 0.1 
LMB 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 
NOP 0.5 0.1 0.7 0.2 2.2 0.8 0.4 0.7 
PUS 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
SMB 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 

  WAE 0.5 0.1 0.3 0.3 0.4 0.4 0.1 0.3 
  WHS 0.2 0.1 0.1 0.1 0.6 0.3 0.1 0.2 

YEP 1.3 0.9 1.4 8.1 1.1 0.1 0.2 1.9 
1 all fish sizes.
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Species 1999 2000 2001 2002 2003 2004 2005 Average Objective 
Frame nets 

BLB
 CPUE 83 71 103 113 83 122 46 89 ≤ 100 
PSD 86 89 87 76 63 64 36 72 ---
RSD-P 0 1 2 17 7 11 14 7 ---
Wr 92 95 94 81 81 80 84 87 ≥ 80 

BLG  
CPUE 2 5 19 41 48 44 19 25 ≥ 25 
PSD 93 64 76 78 86 82 14 70 20 – 60 
RSD-P 76 37 43 13 19 42 9 34 5 – 20 
Wr 122 127 116 113 110 123 112 118 ≥ 80 

Gill nets 
WAE  

CPUE 6 4 6 11 7 7 1 6 ≥ 10 
PSD 32 22 14 35 53 63 43 37 40 – 60 
RSD-P 3 0 3 3 9 21 0 6 5 – 10 
Wr 92 93 91 93 90 90 98 92 ≥ 80 

YEP 
CPUE 11 11 29 57 18 5 13 21 ≥ 15 
PSD 14 13 7 14 6 18 5 11 ---
RSD-P 0 0 0 0 1 0 0 < 1 ---
Wr 94 98 101 93 92 104 104 98 ≥ 80 

1 Historic data from all surveys conducted since 1999. 

Year Age N 
Age 

1 2 3 4 5 6 7 
2001 
2000 
1999 
1998 
1997 
1996 

2 
3 
4 
5 
6 
7 

19 
8 
8 
8 
2 
4 

179 
146 
160 
139 
141 
144 

249 
279 
256 
240 
260 
268 

---
348 
355 
326 
325 
373 

---
---

410 
405 
377 
451 

---
---
---

450 
420 
488 

---
---
---
---

453 
525 

---
--- 
---
--- 
---

552 
Mean --- 49 152 259 345 411 453 489 552 
SE --- --- 6  6  9  15  20  36  0  
Increment --- --- 107 87 65 42 36 63 --- 

1Mean Comparison 
  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 	
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 
494 
497 
490 

---
---
---
---

--- 
--- 
--- 
--- 

1 Willis et al. 2001. 

Table 3. 	Mean catch rate (CPUE; catch/net night), proportional stock density 
(PSD), relative stock density of preferred length fish (RSD-P), and 
relative weight (Wr) for primary management species captured in 
experimental gill net sets, frame net sets, or electrofishing in South 
Buffalo Lake, 1999 - 2005. 

Table 4. 	 Mean back-calculated length (mm) at age, standard error (SE), and 
length increment (Increment; mm) for walleye captured in 
experimental gill net sets in South Buffalo Lake, 2003.   

440	 South Buffalo Lake 



Year Age N 
Age 

1 2 3 4 5 6 7 8 
2003 
2001 
2000 
1999 
1998 
1997 
1996 

1 
3 
4 
5 
6 
7 
8 

1 
13 

9 
9 
7 
2 
3 

141 
173 
149 
165 
158 
133 
131 

---
235 
287 
275 
245 
246 
260 

---
295 
352 
381 
327 
343 
386 

---
---

392 
434 
406 
405 
441 

---
---
---

471 
445 
472 
489 

---
---
---
---

471 
512 
531 

--- 
--- 
---
--- 
---

545 
561 

--
--
--
--
--
--

582 
Mean --- 44 150 258 347 416 469 505 553 582 
SE --- --- 6 8 14 9 9 17 8 0 
Increment --- --- 108 89 69 54 35 48 29 ---

1Mean Comparison 
  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 
494 
497 
490 

---
---
---
---

--- 
--- 
--- 
--- 

--

--

--

--


1 Willis et al. 2001. 

Year N  
Age 

1 2 3 4 5 6 7 8
2005 4 --- 238 --- 372 --- --- --- --
2004 44 154 --- 303 395 473 471 548 582
2003 49 --- 257 354 419 459 458 561 --
2002 70 205 301 362 396 493 605 --- --
2001 41 183 283 340 377 --- 523 493 --
2000 33 178 262 334 432 --- --- --- --
1999 40 213 297 369 460 537 --- --- --

Year Species Size Number 
1996 WAE fry 1,780,000 
1998 WAE fry 900,000 
2003 WAE small fingerling 220,430 
2005 WAE small fingerling 437,300 

Table 5. 	 Mean back-calculated length (mm) at age, standard error (SE), and 
length increment (Increment; mm) for walleye captured in 
experimental gill net sets in South Buffalo Lake, 2004.   

Table 6. 	 Weighted mean length at capture (mm) for walleye age-1 through age 
8 captured in experimental gill net sets in South Buffalo Lake, 1999 – 
2004. Note: sampling was conducted at approximately the same time 
during each year allowing comparisons among years to monitor growth 
trends. 
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Table 7. Stocking history (10-year) including size and number for fishes 
stocked into South Buffalo Lake, 1996 - 2005. 



Survey Year 
Year Class 

2004 2003 2002 2001 2000 1999 1998 1997 1996

 2005 1 3

 2004 --- 1 13 9 9 7 2 3

 2003 --- --- 19 8 8 8 2 4

 2002 --- --- --- 7 24 11 24 3 1

 2001 --- --- --- --- 4 21 8 5 

2000 --- --- --- --- --- 4 12 12 5

 1999 --- --- --- --- --- --- 2 20 10

Number stocked 

fry 900 1,780


  small fingerling 220

  large fingerling 


Table 8. Numbers of walleye sampled (n) by year class and associated stocking 
history (Number stocked x 1,000) for walleye captured in South Buffalo 
Lake, 1999 - 2004. 
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Figure 2. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for black bullhead captured in frame net sets in South Buffalo 
Lake, 2003 – 2005. 
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Figure 3. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for bluegill captured in frame net sets in South Buffalo Lake, 
2003 – 2005. 
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Figure 4. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for walleye captured in gill net sets in South Buffalo Lake, 
2003 – 2005. 
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Figure 5. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for yellow perch captured in gill net sets in South Buffalo 
Lake, 2003 – 2005. 
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South Red Iron Lake 


Site Description 


Location 
  Water designation number (WDN) 48-0002-00 

  Legal description T126N-R53W-Sec.20,28,29,32 

County (ies) Marshall 


  Location from nearest town five miles east of Lake City, SD 


Survey Dates and Netting Information 
  Dates of current survey 	 June 17 – 19, 2003 

June 15 – 17, 2004   

  Date of most recent survey June 12 – 14, 2001 

Gill net sets (n) 6 


  Frame net sets (n) 18 


Morphometry (Figure 1)
  Watershed area (acres) 19,200

  Surface area (acres) 600

 Maximum depth (ft) 14

  Mean depth (ft) 8


Ownership and Public Access 
South Red Iron Lake is a meandered lake managed by the SDGFP.  A single public access 
site is located on the southeastern shoreline and is maintained by the SDGFP (Figure 1).  
South Red Iron Lake is owned by the State of South Dakota and lands adjacent to the lake are 
generally under state or private ownership.  In addition, the Sisseton Whapeton Dakota Nation 
owns land adjacent to South Red Iron Lake. 

Watershed and Land Use 
The South Red Iron Lake watershed is comprised of a mix of pasture or grassland, cropland 
and woodlands.   

Water Level and Water Quality 
Water levels remain at the historic average.  The trophic state of South Red Iron Lake is

eutrophic.


Aquatic Vegetation and Exotics 
Emergent and submergent vegetation are abundant throughout South Red Iron Lake.  No un
naturalized exotic vegetation or wildlife was reported during this survey. 

Fish Management Information 
  Primary species 	 northern pike, walleye, yellow perch 
  Other species 	 black crappie, bluegill, common carp, fathead minnow, 

largemouth bass, smallmouth bass, white sucker, black 
bullhead 

  Management classification warm-water permanent 

  Fish Consumption Advisories none 
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Figure 1. South Red Iron Lake contour map. 
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Management Objectives 

1) Maintain a mean gill net CPUE of stock length walleye ≥ 10, a PSD of 40 – 60, 
an RSD-P of 5 – 10, and a mean Wr > 80. 

2) Maintain a mean gill net CPUE of stock length yellow perch ≥ 15 and a mean 
Wr > 80. 

3) Maintain a mean frame net CPUE of stock length northern pike ≥ 3, a PSD of 30 
– 60, an RSD-P of 5 – 10, and a mean Wr > 80. 

4) Maintain a mean frame net CPUE of stock length bullhead ≤ 100, a mean Wr > 
80, and encourage commercial harvest during periods of high abundance. 

5) Monitor water levels and winterkill events. 

Results and Discussion 

South Red Iron Lake is a large, permanent, natural lake situated in the 
Coteau des Prairie, a plateau formed by glacier action in northeast South Dakota.  
South Red Iron Lake was named after Red Iron, a famous Indian Chief.  South 
Red Iron Lake, along with the majority of the Coteau lakes, was formed during 
successive subadvances of the Late Wisconsin glaciation more than 10,000 
years ago. Specifically, South Red Iron Lake is classified as an outwash lake 
formed when material from glacier ice melt was deposited over ice at the lower 
elevations. Subsequently, melting of the outwash covered ice formed many 
closed depressions. The major inlets to South Red Iron Lake flow into the lake 
from unnamed streams from the south and east.  Currently South Red Iron Lake 
is primarily managed as a northern pike, walleye and yellow perch fishery.  
Overall, as many as 11 species of fish contribute to the fishery in South Red Iron 
Lake. 

Primary Species 

Northern Pike: Northern pike typically are not sampled consistently using 
standard lake survey methods; however, northern pike in South Red Iron Lake 
have generally been considered high density with a 1999 – 2005 mean CPUE of 
stock length fish of 5.6 for gill nets (Table 3).  The CPUE of stock length northern 
pike in South Red Iron Lake during 2004 was 6.2, (Table 1) again indicating a 
high density population.  Ermer et al. (2005) reported that northern pike in South 
Red Iron Lake had intermittently produced strong year classes that had resulted 
in a self-sustaining population that at times was classified as high abundance.   

Northern pike collected from South Red Iron Lake in 2004 ranged in length 
from 340 to 790 mm (Figure 5).  The PSD was 57 and the RSD-P was 8 for 
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northern pike captured in gill nets (Table 1; Table 3; Figure 5).  No growth 
information was available; however, the moderate abundance of yellow perch 
would likely provide ample prey for northern pike.  In addition, the condition of 
northern pike was within the objective range with a mean Wr of 86 for pike 
captured in gill nets.  Although not likely significant, the Wr of northern pike in 
2004 did slightly decline up to about 600 mm total length at which point the Wr 
increased. Overall, it appears that South Red Iron Lake contains sufficient food 
availability for acceptable northern pike condition. 

Walleye: Ermer et al. (2005) reported that the walleye population during 
the 2001 survey of South Red Iron Lake was moderate-low density.  The mean 
gill net CPUE of stock length walleye during 2004 was 4.3 (Table 1) and below 
the objective range (≥ 10 stock length fish/net night) for walleye in South Red 
Iron Lake. Dating back to 1999 walleye abundance in South Red Iron Lake 
based on gill net CPUE has ranged from 3.7 to 10.0 stock length walleye/net 
night with an average of 6.2 (Table 2; Table 3).  The gill net CPUE of stock length 
walleye during 2004, again, indicated moderate-low density.   

Walleye captured in gill nets during 2004 ranged in length from 180 to 480 
mm (Figure 6). The PSD of walleye captured in gill nets during 2004 was 50 and 
the RSD-P was 0 (Table 1; Table 3; Figure 6).  The 2004 PSD of 50 was within 
the objective PSD range (40 – 60). However, no preferred length walleye were 
captured during 2004 which indicates that the size structure of the population is 
smaller than desired. For example, a balanced walleye population would 
generally maintain a proportion of preferred length (≥ 508 mm) walleye in the 5 – 
10 percent range. A wide length range of walleye were captured during the 2003 
and 2004 surveys.  Again, of the walleye captured a high percentage were within 
the stock (≥ 250 mm; 10-inch) and quality (≥ 380 mm; 15-inch) length groups. 

During the 2004 survey a total of six year classes of walleye were 
represented in the catch (Table 7; Table 9).  All three stockings in 1996, 1998, 
and 2003 appear to have been successful as fish from whose year classes were 
subsequently collected during surveys (Table 9).  Natural reproduction by 
walleye in South Red Iron Lake has apparently been successful during at least 
four of the past 10 years, which included four straight years from 1999 to 2002.  
In fact, the 2001 year class was strong based on the number of walleye aged 
from that year class during each survey in 2003 and 2004 (Table 9).  Natural 
reproduction was likely successful in other years but the extent of its success 
was unknown due to the confounding of the catch with stocked walleye.  
Unfortunately, fall night electrofishing for walleye has not been conducted on 
South Red Iron Lake to monitor natural reproduction or stocking success.  
However, natural reproduction by walleye in South Red Iron Lake has been 
relatively consistent based on inspection of length frequency (Figure 6) and aging 
data (Table 7; Table 9). Apparently, the walleye population in South Red Iron 
Lake maintains a naturally produced population with a moderate-low abundance.  
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If a moderate density population is to be achieved it appears that biennial 
stockings would be needed to increase year class strength.  

Growth of walleye was similar in 2003 and 2004 (Table 4; Table 5).  
Generally, growth of walleye in South Red Iron Lake has been slightly slower 
than the regional and statewide average with walleye achieving quality length 
(380 mm) between age 3 and age 4 (Table 7). Condition of stock length walleye 
captured in gill nets in 2004 was within the objective range (≥80) with a mean Wr 
of 93. There was no apparent pattern in Wr among various length walleye 
indicating appropriate food availability to all fish sizes.  Overall, walleye growth 
during 2004 was indicative of moderate growth, with good condition and sufficient 
availability of food. 

Yellow Perch: The mean gill net CPUE of stock length (200 mm) yellow 
perch in 2004 was 24.2 and within the objective range (≥ 15 fish/net night) for a 
moderate density population (Tables 1 – 3).  Since 1999 the gill net CPUE of 
stock length yellow perch has fluctuated with a low of 14.0 (1999) and a high of 
43.0 (2001) (Table 2; Table 3). Overall, the yellow perch population in South 
Red Iron Lake is classified as moderate density.   

During 2004, yellow perch ranged in total length from 70 to 250 mm 
(Figure 7), had a PSD of 58, and an RSD-P of 1 (Tables 1 – 3; Figure 7).  Yellow 
perch in South Red Iron Lake obtain total lengths of 72mm, 121 mm, 160mm, 
and 185mm at ages 1- 4, respectively (Hanchin 2001).  Inspection of the length 
frequency histogram indicates a strong 2003 year class of yellow perch in the 
2004 catch (Figure 7). Overall, yellow perch maintain relatively consistent 
recruitment among years in South Red Iron Lake.  Growth of yellow perch in 
South Red Iron Lake is relatively slow and few perch exceed 230 mm (9 inches) 
in total length (Figure 7). The condition of yellow perch in South Red Iron Lake 
was within the objective (≥ 80) with a mean Wr of 100. 

Other Species 

Black bullhead: The mean frame net CPUE of stock length black bullhead 
during 2004 was 38.6 (Table 1) and within the objective (≤ 100) for black 
bullhead in South Red Iron Lake (Table 3).  Dating back to 1999 black bullhead 
abundance in South Red Iron Lake has been considered moderate-low density 
and the CPUE has generally been below 100 stock length fish/net night (Table 2; 
Table 3). The abundance of black bullhead in 2004 was nearly 50% lower than 
the 1999 – 2005 average of 74 fish/net night and the lowest CPUE during the 
seven year period (Table 2; Table 3). 

Black bullhead captured in frame nets during 2004 suggested a total of at 
least three year classes present, with the total length ranging from 110 to 350 
mm (Figure 2). The PSD of black bullhead captured in frame nets during 2004 
was 86 and the RSD-P was 51 (Table 1; Table 3; Figure 2).  The high PSD 
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indicated the presence of a large percentage of quality length (≥ 230 mm) black 
bullhead. Based on the length frequency histogram the black bullhead 
population in South Red Iron Lake was mostly comprised of a large year class 
that had a modal total length near 320 mm. Hanchin (2001) reported that black 
bullhead in South Red Iron Lake had weighted mean back-calculated lengths of 
105-, 153-, 193-, and 228-mm for age 1 through age 4, respectively.  Growth of 
black bullhead in South Red Iron Lake was considered moderate, relative to 
other lakes in northeastern South Dakota. 

Ermer et al. (2005) reported that black bullhead recruitment was 
consistent with occasional large year-classes being produced, and that the 
population was likely moderated by periodic commercial removal.  Apparently, 
based on the 2003 and 2004 fish population assessment recruitment of black 
bullhead in South Red Iron Lake had been consistent, but of moderate 
magnitude during recent years.  The condition of black bullhead in South Red 
Iron Lake during 2004 was above the objective of 80 with a mean Wr of 91 
(Table 1; Table 3). 

Black crappie: During 2004, the mean frame net CPUE of stock length 
black crappie was 0.5 (Table 1) and well below the range considered moderate 
density (≥15 fish/net night). Black crappie captured in frame nets during 2004 
ranged in total length from 220 to 330 mm (Figure 3).  The PSD and RSD-P of 
black crappie captured in frame nets during 2004 was 100 and 44, respectively 
(Table 1; Figure 3). The size structure of black crappie in South Red Iron Lake, 
based on the PSD and RSD-P, was dominated by quality (≥200 mm) length fish. 
Consequently, recruitment patterns of black crappie in South Red Iron Lake have 
been sporadic depending on environmental factors during spawning (Ermer et al. 
2005). The condition of black crappie in South Red Iron Lake during 2004 was 
above the objective of 80 with a mean Wr of 97 (Table 1).  There was no 
apparent change in black crappie condition as length increased.  Overall, the 
black crappie population in South Red Iron Lake can be characterized as low 
density due to sporadic and low recruitment. 

Bluegill: The mean frame net CPUE of stock length bluegill during 2004 
was 1.6 (Table 1) and below the abundance considered moderate density (≥ 25) 
for bluegill in northeastern South Dakota.  Dating back to 1999 bluegill 
abundance in South Red Iron Lake has been considered low density with a 1999 
– 2005 average CPUE of 1.0 (Table 2). The abundance of bluegill in 2004 was 
above the 1999 – 2005 average and the highest CPUE during that period (Table 
2). The total length of bluegill captured in frame nets during 2004 ranged from 90 
to 240 mm (Figure 4). The PSD of bluegill captured in frame nets during 2004 
was 46 and the RSD-P was 32 (Table 1; Figure 4).  No growth information was 
available for bluegill in South Red Iron Lake; however, the condition of bluegill in 
South Red Iron Lake during 2004 was above the objective of 80 with a mean Wr 
of 123 (Table 1). Similar to black crappie, based on historic survey results it is 
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unlikely that the bluegill population in South Red Iron Lake could be maintained 
at a density considered moderate (25 fish/net night).   

Smallmouth bass: Smallmouth bass have been observed in South Red 
Iron Lake in low density.  Generally, fall night electrofishing is the ideal sampling 
technique utilized to assess smallmouth bass populations.  Fall night 
electrofishing has not been conducted on South Red Iron Lake.  During 2004 
smallmouth bass were captured in both frame nets and gill nets (Table 1).  Based 
on historic netting data the smallmouth bass population in South Red Iron Lake 
may be increasing in abundance because both the frame net and gill net CPUE 
during 2004 were the highest during that period and nearly 3 times higher than 
the 1999 – 2005 average (Table 2). Growth of smallmouth bass in South Red 
Iron Lake has been relatively fast when compared to the regional and statewide 
averages with bass obtaining quality length (≥ 280 mm) between age 3 and 4 
(Table 6). The condition of smallmouth bass captured during 2004 was within 
the objective range (≥80) with a mean Wr of 103 and 114 for bass captured in 
frame nets and gill nets, respectively. Generally, the smallmouth bass population 
in South Red Iron Lake is likely moderate to low abundance with fast growth and 
good condition. 

Other: White sucker was another fish species captured during the 2004 
survey; however, the abundance of white sucker was considered low density 
(Table 1, Table 2). Common carp have not been observed in net catches since 
2002. The contribution of species other than black crappie, bluegill, largemouth 
bass, northern pike, smallmouth bass, walleye, and yellow perch to the fishery at 
the time of this survey was likely minimal.   

Summary 

South Red Iron Lake is managed as a northern pike, walleye and yellow 
perch fishery. In addition, black bullhead are monitored closely to assess 
abundance. During 2004, black bullhead abundance was within the objective 
range for frame net CPUE (≤ 100 stock length fish/net night).  In fact, black 
bullhead mean frame net CPUE in 2004 was nearly 50 percent lower than the 
1999 – 2005 average and indicates that abundance of bullhead in South Red 
Iron Lake has declined. In addition, the size structure of black bullhead has 
increased as represented by the high PSD and RSD-P values.  The decreased 
abundance of black bullhead accompanied by the increased size structure likely 
indicates that predation by species such as walleye, northern pike, and 
smallmouth bass is keeping the bullhead population abundance within the 
objective range. Commercial harvest of black bullhead is not needed at the 
present time, but should be encouraged if the abundance of black bullhead in 
South Red Iron Lake increases above the objective range to minimize the impact 
of high bullhead abundance on sport fish in South Red Iron Lake.  Based on the 
2004 survey black bullhead are not likely having any negative impact on the sport 
fishery. 
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Black crappie, bluegill and smallmouth bass have been observed in South 
Red Iron Lake. The mean frame net CPUE of stock length black crappie and 
bluegill in South Red Iron Lake during 2004 was below the range considered 
moderate density. Dating back to 1999 black crappie and bluegill abundance in 
South Red Iron Lake has been considered very low density and these species do 
not likely contribute greatly to the sport fishery.  Smallmouth bass are not 
effectively captured in frame nets or gill nets and no fall electrofishing has been 
conducted in South Red Iron Lake. Therefore, little information is available on 
the smallmouth bass population in South Red Iron Lake.  Based on frame net 
and gill net catch the smallmouth bass abundance has increased in recent years 
and the current mean CPUE of stock length bass is above the 1999 – 2005 
average. Based on historic survey data smallmouth bass likely maintain a low to 
moderate density, fast growth, and good condition.   

During 2004, the abundance of stock length (130 mm) yellow perch in 
South Red Iron Lake based on mean gill net CPUE indicated that the yellow 
perch population was moderate density and within the objective range of ≥15 
stock length fish/net. In fact, the abundance of yellow perch has remained 
relatively stable since 1999.  The stable abundance of yellow perch in South Red 
Iron Lake is likely due to consistent reproductive success from year to year. 

The abundance of stock length (250 mm) walleye in South Red Iron Lake 
based on mean gill net CPUE was indicative of a moderate-low density 
population and was below the objective range of ≥ 10 stock length fish/net. In 
fact, the 2004 estimated abundance for stock length walleye was below the 1999 
– 2005 average. The PSD of 50 for walleye in South Red Iron Lake during 2004 
was within the objective of 40 – 60. Walleye in South Red Iron Lake grow 
relatively slow compared to other waters in northeastern South Dakota achieving 
only 380 mm (quality length; 15-inches) in about four years; however, the 
condition of walleye in the lake meets the objective range (Wr ≥ 80).  Natural 
reproduction has been successful during most years in South Red Iron Lake; 
however, the natural reproduction does not generate strong enough year classes 
to provide a moderate density population.  Subsequently, the biennial stocking of 
walleye into South Red Iron Lake is likely needed to achieve a moderate density 
population. 
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Management Recommendations 

1) Conduct fish population assessment surveys on a biennial basis (next survey 
scheduled in summer 2006) to monitor fish abundance, fish population size 
structures, fish growth, and stocking success. 

2) Stock walleye on a biennial basis at 1,000 fry/acre to maintain consistent year 
classes.   Stock northern pike and yellow perch in cases of complete winterkill 
events to establish a fish population.  Monitor water levels and winterkill events 
to assess stocking strategies. 

3) Encourage commercial harvest of black bullhead to limit abundance if the 
abundance exceeds the management objective.  At the time of this survey, the 
abundance of black bullhead in South Red Iron Lake did not necessitate the 
need for commercial harvest. 
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Table 1. 	Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in experimental gill net sets or frame net 
sets in South Red Iron Lake, 2003 - 2004.  Confidence intervals include 
80 percent (± CI-80) or 90 percent (± CI-90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 

2003 
Gill nets 

BLB 44.17 10.87 9 3 0 --- 98.2 1.4 
BLC 1.83 0.71 27 26 9 17 109.5 3.4 
BLG 0.50 0.50 100 0 33 67 133.0 3.2 
NOP 9.67 1.41 43 11 5 5 84.2 1.2 
SMB 0.17 0.25 100 --- 0 --- 99.8 --- 
WAE 3.67 1.97 32 17 18 15 92.5 1.5 
WHS 10.83 2.57 97 3 74 9 109.0 0.9 
YEP 34.17 4.99 5 3 0 --- 103.7 0.7 

  Frame nets 
BLB 127.77 45.76 44 1 4 1 88.8 1.8 
BLC 0.88 0.30 67 22 13 16 101.2 4.3 
BLG 1.59 0.97 85 12 15 12 123.5 2.6 
NOP 0.29 0.19 60 40 20 43 84.9 7.1 
SMB 0.18 0.17 0 --- 0 --- 100.0 5.8 
WAE 0.18 0.13 0 --- 0 --- 91.6 17.3 
WHS 0.29 0.19 100 0 100 0 97.6 5.2 
YEP 0.71 0.41 58 27 0 --- 89.0 3.9 

2004 
Gill nets 

BLB 2.33 1.51 86 14 29 22 --- --- 
BLC 0.83 0.45 100 0 60 40 99.4 3.1 
BLG 0.17 0.25 100 --- 100 --- 118.4 --- 
NOP 6.17 0.25 57 14 8 8 85.7 2.6 
SMB 0.67 0.62 100 0 50 50 113.5 5.7 
WAE 4.33 2.28 50 17 0 --- 92.5 1.5 
WHS 6.17 0.70 100 0 95 5 --- --- 
YEP 24.17 4.02 58 7 1 2 99.8 1.6 

  Frame nets 
BLB 38.61 9.23 86 2 51 3 91.0 1.3 
BLC 0.50 0.22 100 0 44 33 96.6 3.1 
BLG 1.56 0.60 46 17 32 15 123.2 3.4 

    BLGxGSF 1 0.11 0.15 --- --- --- --- --- --- 
NOP 0.17 0.12 0 --- 0 --- 77.1 8.9 
SMB 0.61 0.24 18 22 0 --- 102.8 3.1 
WAE 0.11 0.10 100 0 0 --- 87.0 33.6 
WHS 0.11 0.10 100 0 100 0 92.7 65.7 
YEP 0.33 0.22 83 17 0 --- 93.7 4.8 

1 all fish sizes. 
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Species 
CPUE

1999 2000 2001 2002 2003 2004 2005 Mean 
Gill nets 

BLB 153.8 --- 10.0 --- 44.2 2.3 --- 52.6 
BLC 0.3 --- 0.0 --- 1.8 0.8 --- 0.7 
BLG 0.0 --- 0.0 --- 0.5 0.2 --- 0.2 
COC 0.3 --- 0.2 --- 0.0 0.0 --- 0.1 
NOP 1.0 --- 5.5 --- 9.7 6.2 --- 5.6 
SMB 0.0 --- 0.0 --- 0.2 0.7 --- 0.2 
WAE 10.0 --- 6.8 --- 3.7 4.3 --- 6.2 
WHS 0.5 --- 4.3 --- 10.8 6.2 --- 5.5 
YEP 14.0 --- 43.0 --- 34.2 24.2 --- 28.9 

Frame nets 
BLB 86.9 --- 42.4 --- 127.8 38.6 --- 73.9 
BLC 1.0 --- 0.1 --- 0.9 0.5 --- 0.6 
BLG 0.3 --- 0.4 --- 1.6 1.6 --- 1.0 

  BLGxGSF 1 0.0 --- 0.0 --- 0.0 0.1 --- 0.0 
NOP 0.5 --- 0.3 --- 0.3 0.2 --- 0.3 
SMB 0.0 --- 0.0 --- 0.2 0.6 --- 0.2 
WAE 0.9 --- 0.1 --- 0.2 0.1 --- 0.3 
WHS 1.5 --- 0.1 --- 0.3 0.1 --- 0.5 
YEP 2.9 --- 3.5 --- 0.7 0.3 --- 1.9 

1 all fish size. 

Table 2. 	 Historic mean catch rate (CPUE; Catch/net night) of stock length fish 
for various fish species captured in experimental gill net sets, frame net 
sets, or electrofishing in South Red Iron Lake, 1999 - 2005. 
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Species 1999 2000 2001 2002 2003 2004 2005 Average Objective 
Frame nets 

BLB 
CPUE 87 --- 42 --- 128 39 --- 74 ≤ 100 
PSD 90 --- 57 --- 44 86 --- 69 ---
RSD-P 0 --- 2 --- 4 51 --- 14 ---
Wr 88 --- 84 --- 89 91 --- 88 ≥ 80 

BLC
 CPUE 1 --- < 1 --- 1 1 --- 1 ≥ 15 
PSD 100 --- 100 --- 67 100 --- 92 30 – 60 
RSD-P 87 --- 100 --- 13 44 --- 61 5 – 10 
Wr 95 --- 100 --- 101 97 --- 98 ≥ 80 

BLG 
CPUE < 1 --- < 1 --- 2 2 --- 1 ≥ 25 
PSD 75 --- 50 --- 85 46 --- 64 20 – 60 
RSD-P 50 --- 13 --- 15 32 --- 28 5 – 20 
Wr 112 --- 135 --- 124 123 --- 124 ≥ 80 

Gill nets 
WAE
 CPUE 10 --- 7 --- 4 5 --- 7 ≥ 10 
PSD 5 --- 73 --- 32 50 --- 40 40 – 60 
RSD-P 5 --- 2 --- 18 0 --- 6 5 – 10 
Wr 90 --- 88 --- 92 93 --- 91 ≥ 80 

YEP 
CPUE 14 --- 116 --- 34 24 --- 47 ≥ 15 
PSD 54 --- 33 --- 5 58 --- 38 ---
RSD-P 0 --- 7 --- 0 1 --- 2 ---
Wr 98 --- 104 --- 104 100 --- 102 ≥ 80 

1 Historic data from all surveys conducted since 1999. 

Table 3. 	 Mean catch rate (CPUE; catch/net night), proportional stock density 
(PSD), relative stock density of preferred length fish (RSD-P), and 
relative weight (Wr) for primary management species captured in 
experimental gill net sets, frame net sets, or electrofishing in South 
Red Iron Lake, 1999 - 2005. 
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Year Age N 
Age 

1 2 3 4 5 6 7 
2002 
2001 
2000 
1999 
1998 
1996 

1 
2 
3 
4 
5 
7 

1 
12 

5 
1 
2 
4 

159 
174 
154 
152 
123 
170 

---
258 
294 
312 
225 
240 

---
---

350 
396 
372 
309 

---
---
---

424 
468 
362 

---
---
---
---

520 
427 

---
---
---
---
---

472 

--- 
---
--- 
---
--- 

503 
Mean --- 25 155 266 357 418 474 472 503 

SE --- --- 7 16  19  30  46  0  0 


1Mean Comparison 
  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 
494 
497 
490 

---
---
---
---

--- 

--- 

--- 

--- 


1 Willis et al. 2001. 

Year Age N 
Age 

1 2 3 4 5 6 
2003 
2002 
2001 
2000 
1999 
1998 

1 
2 
3 
4 
5 
6 

5 
5 

16 
1 
2 
2 

171 
146 
183 
163 
133 
137 

---
274 
267 
301 
244 
258 

---
---

364 
338 
365 
385 

---
---
---

382 
423 
440 

---
---
---
---

447 
460 

--
--
--
--
--

475 
Mean --- 31 155 269 363 415 453 475


SE --- --- 8 10  10  17  6  0 

1Mean Comparison 

  Small lakes/impoundments 
  Large lakes/impoundments 
Region IV 	
Statewide 

176 
169 
161 
168 

271 
280 
281 
279 

384 
358 
367 
360 

431 
425 
433 
425 

483 
494 
497 
490 

--
--
--
--

1 Willis et al. 2001. 

Table 4. 	 Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in South Red Iron Lake, 
2003. 

Table 5. 	 Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in South Red Iron Lake, 
2004. 
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Year N 
Age 

1 2 3 
2004 14 135 214 274 
2003 3 --- 211 ---

Year N  
Age 

1 2 3 4 5 6
2004 31 187 291 376 386 458 475 ---
2003 25 178 277 359 430 525 --- 505
2001 42 170 --- 368 416 452 --- ---
1999 40 --- 298 324 --- --- --- 590

Year Species Size Number 


1996 WAE small fingerling 124,300 

1998 WAE small fingerling 67,450 

2003 WAE small fingerling 60,840 

2005 WAE small fingerling 79,300 


Table 6. Weighted mean length at capture (mm) for smallmouth bass captured 
in frame net sets in South Red Iron Lake, 1999 – 2004.  Note: 
sampling was conducted at approximately the same time during each 
year allowing comparisons among years to monitor growth trends.   

Table 7. 	 Weighted mean length at capture (mm) for walleye captured in 
experimental gill net sets in South Red Iron Lake, 1999 – 2004.  Note: 
sampling was conducted at approximately the same time during each 
year allowing comparisons among years to monitor growth trends.   

7  
  
  
  

 

Table 8. Stocking history (10-year) including size (Size) and number 
(Number) for fishes stocked into South Red Iron Lake, 1996 - 2005. 

Table 9. 	 Numbers of walleye sampled (n) by year class and associated 
stocking history (Number stocked x 1,000) for walleye captured in 
South Red Iron Lake, 1999 - 2004. 

Year Class 
Survey Year 2004 2003 2002 2001 2000 1999 1998 1997 1996
 2004 --- 5 5 16 1 2 2 
2003 --- --- 1 12 5 1 2 4
 2001 --- --- --- --- 1 15 9 5
 1999 --- --- --- --- --- --- 6 32 
Number stocked 
fry 

  small fingerling 61 67 124
  large fingerling 
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Figure 2. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for black bullhead captured in frame net sets in South Red 
Iron Lake, 2003 – 2004. 
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Figure 3. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for black crappie captured in frame net sets in South Red Iron 
Lake, 2003 – 2004. 
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Figure 4. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for bluegill captured in frame net sets in South Red Iron Lake, 
2003 – 2004. 
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Figure 5. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for northern pike captured in experimental gill net sets in 
South Red Iron Lake, 2003 – 2004. 
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Figure 6. 	Length frequency, catch rate of stock length fish (CPUE), proportional 

stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for walleye captured in experimental gill net sets in South Red 
Iron Lake, 2003 – 2004. 
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Figure 7. Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for yellow perch captured in experimental gill net sets in 
South Red Iron Lake, 2003 – 2004. 
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White Lake


Site Description 


Location 
  Water designation number (WDN) 48-0031-00 

  Legal description T128N-R57W-Sec.25,36 

County (ies) Marshall 


  Location from nearest town six miles east and 4 miles north of Britton, SD 


Survey Dates and Netting Information 
  Dates of current survey June 3 – 5, 2003 

  Date of most recent survey July 16 – 17, 1998 

Gill net sets (n) 3 


  Frame net sets (n) 12 


Morphometry (Figure 1)
  Watershed area (acres) 21,184

  Surface area (acres) 187

 Maximum depth (ft) 20

  Mean depth (ft) 8


Ownership and Public Access 
White Lake is an artificial lake created by The Works Progress Administration (WPA) in 1938 and is 
managed by the SDGFP.  A public access site is located on the western shore off highway 27, just 
south of the dam and is maintained by the SDGFP (Figure 1).  Lands adjacent to White Lake are 
owned by the SDGFP. 

Watershed and Land Use 
The White Lake watershed is comprised of a mix of pasture (70%), cropland (20%), and woodland 

(10%). 


Water Level Observations 
Water levels remain at the historic average.  White Lake is classified as hypereutrophic. 

Aquatic Vegetation and Exotics 
Emergent vegetation in the form of bulrushes and cattails cover 95% of the shoreline.  Submergent 
vegetation mostly in the form of Potomogeton pectinatus is present in the upper shallow portions of the 
lake. No un-naturalized exotic vegetation or wildlife was reported during this survey. 

Fish Management Information 
  Primary species black bullhead, black crappie, walleye, yellow perch 

  Other species common carp, fathead minnow, largemouth bass, northern pike, 


smallmouth bass, white sucker  

  Management classification warm-water permanent 

  Fish Consumption Advisories none 
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Figure 1. White Lake contour map. 
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Management Objectives 

1) Maintain a mean gill net CPUE of stock length walleye ≥ 10, a PSD of 40 – 60, 
an RSD-P of 5 – 10, and a mean Wr > 80. 

2) Maintain a mean gill net CPUE of stock length yellow perch ≥ 15 and a mean 
Wr > 80. 

3) Maintain a mean frame net CPUE of black crappie ≥ 15, a PSD of 30 – 60, an 
RSD-P of 5 – 10, and a mean Wr > 80. 

4) Maintain a mean frame net CPUE of stock length bullhead ≤ 100, a mean Wr > 
80, and encourage commercial harvest during periods of high abundance. 

5) Monitor water levels and winterkill events. 

Results and Discussion 

White Lake is an artificial lake located in northeast South Dakota.  White 
Lake is named after White Township, Marshall County, in which White lake is 
located. The dam creating White Lake was constructed by the W.P.A. in 1938.  
The dam was created to help prevent flooding on the lower Wild Rice Creek, 
which runs northward into North Dakota.  In 1968, the City of Britton was granted 
a permit to take water from White Lake by way of a pipeline to Britton.  The city in 
turn agreed to maintain the spillway and dam in the future.  Generally, White 
Lake has been managed as a northern pike, walleye, and yellow perch fishery.  
Currently, White Lake is managed as a black crappie, walleye, and yellow perch 
fishery. Overall, as many as 10 species of fish contribute to the fishery in White 
Lake. 

Primary Species 

Black bullhead: The mean frame net CPUE of stock length (≥ 150 mm) 
black bullhead during 2003 was 25.4 (Table 1) and within the objective range (≤ 
100) for black bullhead in White Lake (Table 3). The 2003 survey was the only 
survey conducted since 1998; therefore, limited historic trend information was 
available for comparison (Table 2; Table 3).  Hubers and Blackwell (1999) 
reported a high density population of black bullheads in White Lake in 1998 and 
suggested that the population was stunted. In addition, the black bullhead 
population had increased substantially between 1994 and 1998.  Conversely, the 
black bullhead population in White Lake has apparently declined since 1998 and 
was considered low density at the time of this survey in 2003 (Table 2; Table 3).  

Black bullhead captured in frame nets during 2003 ranged in total length 
from 140 to 290 mm (Figure 2).  The PSD of black bullhead captured in frame 
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nets during 2003 was 64 and no fish of preferred length (300 mm) or longer were 
captured (Table 1; Table 3). Roughly 50 percent of the black bullhead captured 
from White Lake in 2003 were between quality length (230 mm) and preferred 
length (300 mm). Recruitment of black bullhead is likely moderate and sporadic 
depending on environmental factors during spawning.  No growth information is 
available for black bullhead in White Lake; however, the condition of black 
bullhead in White Lake during 2003 was above the objective of 80 with a mean 
Wr of 95 (Table 1; Table 3). 

Black crappie: Hubers and Blackwell (1999) reported that black crappie 
had provided the most successful fishery of all species in White Lake.  The 
abundance of black crappie in White Lake has generally fluctuated from year-to
year but has been considered moderate to moderate-high density (Hubers and 
Blackwell 1999). In 2003, the mean frame net CPUE of stock length (≥ 130 mm) 
black crappie was 132.1 (Table 1) and above the objective (≥ 15) for black 
crappie in White Lake (Table 3). Similar to 1998, the abundance of black crappie 
in White Lake during 2003 was considered high density (Table 2; Table 3).  

Black crappie captured in frame nets during 2003 ranged in total length 
from 100 to 300 mm (Figure 2).  The PSD of black crappie captured in frame nets 
during 2003 was 93 and the RSD-P was 58 (Table 1; Table 3; Figure 2).  The 
size structure of black crappie in White Lake, based on the PSD and RSD-P, was 
dominated by quality length (200 mm) and larger fish.  Consequently, recruitment 
patterns of black crappie in White Lake have been moderate and sporadic 
depending on environmental factors during spawning (Hubers and Blackwell 
1999). Although no growth information was available in 2003, White Lake 
crappie have typically attained 163 mm at age-2 and growth has been 
considered fast (Hubers and Blackwell 1999).  During 2003, a minimum of three 
year classes were represented in the frame net catch based on inspection of the 
length frequency histogram (Figure 2). Of the year classes in White Lake at the 
time of this survey the majority of the fish were age-2 or older.  The condition of 
black crappie in White Lake during 2003 was above the objective of 80 with a 
mean Wr of 100 (Table 1; Table 3). 

Walleye: The mean gill net CPUE of stock length (≥ 250 mm) walleye 
during 2003 was 5.0 (Table 1) and below the objective range (≥ 10 stock length 
fish/net night). The mean gill net CPUE of stock length walleye during 2003, 
although considered moderate-low density, was relatively high compared to 
recent surveys dating back to 1994. For example, the 1994 and 1998 fish 
population assessments indicated that abundance of walleye in White Lake was 
extremely low density with only a few fish captured in nets.  Subsequently, 
Hubers and Blackwell (1999) reported that stocking of walleye was unsuccessful 
in establishing a substantial walleye fishery.   

Walleye captured in gill nets during 2003 ranged in length from 310 to 550 
mm (Figure 3). The PSD and RSD-P for walleye captured in gill nets during 
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2003 were each 7 (Table 1; Table 3; Figure 4).  A 356 mm (14-inch) minimum 
length restriction exists on White Lake to aid in maintaining predator abundance 
and to provide larger walleye to the angler. At the time of this survey in 2003 a 
large percentage of the walleye population was below the 356 mm minimum 
length and unavailable to angler harvest. 

During the 2003 survey no stocked year classes were represented in the 
walleye catch, which was comprised of two year classes overall (2001 and 1997) 
(Tables 5 – 7). Apparently, a 2001 walleye year class was produced from natural 
reproduction because no stocking was reported between 1998 and 2005.  A 
single fish was captured that was aged as being from the 1997 year class; 
however, this fish may in fact have been aged incorrectly and actually have been 
from the 1998 or 1996 stocked year class.  It was unknown at the time of this 
survey the success of the 2005 large fingerling walleye stocking.  Hubers and 
Blackwell (1999) suggested that walleye stocking should be avoided in White 
Lake unless excess fish were available and all other stocking options had been 
completed. 

During the 2003 survey the growth of walleye was below all comparative 
averages with fish reaching approximately 349 inches at age-3 (Table 4; Table 
5). Condition of walleye in White Lake during 2003 was above the objective 
range (≥ 80) with a mean Wr for stock length walleye of 92 (Table 1; Table 3; 
Figure 2). 

Yellow Perch: The mean gill net CPUE of stock length (200 mm) yellow 
perch in 2003 was 81 (Tables 1 – 3) and well above the objective range (≥ 15 
fish/net night). Hubers and Blackwell (1999) reported that abundance of yellow 
perch was low density and suspected that interspecific competition with black 
crappie and black bullhead had resulted in poor conditions for yellow perch in 
White Lake. Since 1998, the abundance of stock length yellow perch had 
increased and was considered moderate-high density at the time of this survey in 
2003. During 2003, yellow perch ranged in total length from 80 to 240 mm 
(Figure 2), had a PSD of 10, and an RSD-P of zero (Table 1; Table 3; Figure 2).  
The condition of yellow perch in White Lake was within the objective range (≥ 80) 
with a mean Wr of 99. 

Other Species 

Northern Pike: The CPUE of stock length northern pike in White Lake 
during 2003 was 1.7 for gill nets (Table 1).  Northern pike were collected that 
ranged in length from 510 to 700 mm. The PSD was 80 and the RSD-P was 
zero for northern pike captured in gill nets (Table 1).  No growth information was 
available; however, the condition of northern pike was acceptable with a mean 
Wr of 94 and 95 for pike captured in gill nets and frame nets, respectively (Table 
1). Northern pike depend on flooded vegetation during the spring for spawning 
and conditions have not been favorable during recent years for successful 
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northern pike reproduction. However, the abundance of northern pike in White 
Lake in 2003 was indicative of a moderate-low density population. 

Other: Common carp and white sucker were other fish species captured 
during the 2003 survey; however, the abundance of these fish species is 
considered low density. 

Summary 

White Lake is managed as a black crappie, walleye and yellow perch 
fishery. Based on the 2003 netting survey the fish assemblage in White Lake is 
dominated by black bullhead, black crappie, walleye, and yellow perch.  The 
mean frame net CPUE for black bullhead in White Lake during 2005 (25.4 
fish/net night) was within the objective range (≤ 100 fish/frame net night) 
indicating a low density population.  Compared to surveys conducted in the 
1990’s the abundance of black bullhead in 2003 was lower, which is likely a 
positive for other fish species in the lake. 

The mean gill net CPUE of stock length walleye (5.0) was below the 
objective range of ≥ 10. Conversely, the mean gill net CPUE of stock length 
yellow perch (81.0) during 2003 was above the objective range (≥ 15). The 
objective range for walleye and yellow perch CPUE is based on maintaining a 
moderate density population; however, based on historic netting data in White 
Lake a moderate density population has not been common.  In fact, Hubers and 
Blackwell (1999) suggested that the fishery in White Lake be switched from 
management for percids (e.g., walleye and yellow perch) to that of sunfishes 
such as largemouth and/or smallmouth bass.  It is unknown if the 356 mm (14
inch) minimum length restriction for walleye has been successful in providing 
anglers the opportunity to capture quality length walleye based on the length 
frequency during 2003 because few walleye were captured.  The growth of 
walleye is below average in White Lake with walleye obtaining quality length after 
age 3. The condition of walleye and yellow perch were each within the objective 
range (≥ 80). As suggested in 1998, stocking of walleye should be limited to 
cases when excess walleye are available and all other stockings have been 
completed. At the time of this survey the walleye population in White Lake 
consisted primarily of only one year class (2001).  Walleye were stocked into 
White Lake during 2005; however, the success of this stocking was unknown at 
the time of this survey. 

Black crappie abundance in 2003 was the highest reported in the past 
three survey cycles, and the population was mostly comprised of fish older than 
age-2. Black crappie abundance in White Lake has historically been up-and
down likely following a similar pattern as recruitment.  Overall the abundance of 
black crappie has generally been considered moderate-high density and 2003 
was no exception.  The black crappie population in White Lake in 2003 was 
comprised mostly of quality (≥ 200 mm) and preferred length (≥ 250 mm) fish 
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which are typically acceptable to anglers.  Overall, black crappie likely provided 
the best opportunity for anglers to capture fish in White Lake in 2003. 

Management Recommendations 

1) Conduct fish population assessment surveys on an every-three-year basis (next 
survey scheduled in summer 2006) to monitor fish abundance, fish population 
size structures, fish growth, and stocking success. 

2) Collect scales from black crappie during the 2006 survey to assess age and 
growth information. 

3) Stock walleye only when excess fish are available and all other stocking 
priorities have been fulfilled.  Stock northern pike and yellow perch in cases of 
complete winterkill events to establish a fish population.  Monitor water levels 
and winterkill events to assess stocking strategies. 

4) Encourage commercial harvest of black bullhead to limit bullhead abundance 
when necessary. 

Table 1. 	Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in experimental gill net sets or frame net 
sets in White Lake, 2003. Confidence intervals include 80 percent (± 
CI-80) or 90 percent (± CI-90). 

Survey Year Abundance Stock Density Indices Condition 
Species CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 
2003 
Gill nets 

BLB 11.0 11.1 64 14 0 --- 103 1 
BLC 18.0 16.4 76 10 30 10 104 2 
COC 0.0 0 --- 0 --- --- --- 
NOP 1.7 1.3 80 20 0 --- 94 8 

  WAE 5.0 2.9 7 11 7 11 92 1 
  WHS 3.7 3.1 100 0 100 0 99 3 

YEP 81.0 16.9 10 4 0 --- 99 1 
Frame nets 

BLB 25.4 8.5 64 5 0 --- 95 1 
BLC 132.1 37.9 93 1 58 2 100 2 
NOP 0.3 0.2 100 0 100 0 95 18 

  WHS 1.1 0.5 100 0 100 0 98 4 
YEP 4.3 2.4 29 10 0 --- 100 1 
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Table 2. 	Historic mean catch rate (CPUE; Catch/net night) of stock length fish for 
various fish species captured in experimental gill net sets, frame net 
sets, or electrofishing in White Lake, 1999 - 2005. 

CPUE 
Species 1999 2000 2001 2002 2003 2004 2005 Mean 
Gill nets 

BLB --- --- --- --- 11.0 --- --- 11.0 
BLC --- --- --- --- 18.0 --- --- 18.0 
COC --- --- --- --- 0.0 --- --- 0.0 
NOP --- --- --- --- 1.7 --- --- 1.7 
WAE --- --- --- --- 5.0 --- --- 5.0 
WHS --- --- --- --- 3.7 --- --- 3.7 
YEP --- --- --- --- 81.0 --- --- 81.0 

Frame nets 
BLB --- --- --- --- 25.4 --- --- 25.4 
BLC --- --- --- --- 132.1 --- --- 132.1 
NOP --- --- --- --- 0.3 --- --- 0.3 
WHS --- --- --- --- 1.1 --- --- 1.1 
YEP --- --- --- --- 4.3 --- --- 4.3 

Table 3. 	 Mean catch rate (CPUE; catch/net night), proportional stock density 
(PSD), relative stock density of preferred length fish (RSD-P), and 
relative weight (Wr) for primary management species captured in 
experimental gill net sets, frame net sets, or electrofishing in White 
Lake, 1999 - 2005. 

Species 1999 2000 2001 2002 2003 2004 2005 Average Objective 
Frame nets 

BLB
 CPUE 25 --- --- --- --- --- --- 25 < 100 
PSD 64 --- --- --- --- --- --- 64 --- 
RSD-P 0 --- --- --- --- --- --- 0 --- 
Wr 95 --- --- --- --- --- --- 95 --- 

BLC
 CPUE 132 --- --- --- --- --- --- 132 ≥ 15 
PSD 93 --- --- --- --- --- --- 93 30 – 60 
RSD-P 58 --- --- --- --- --- --- 58 5 – 10 
Wr 100 --- --- --- --- --- --- 100 ≥ 80 

Gill nets 
WAE  

CPUE 5 --- --- --- --- --- --- 5 ≥ 10 
PSD 7 --- --- --- --- --- --- 7 40 – 60 
RSD-P 7 --- --- --- --- --- --- 7 5 – 10 
Wr 92 --- --- --- --- --- --- 92 ≥ 80 

YEP 
CPUE 81 --- --- --- --- --- --- 81 ≥ 15 
PSD 10 --- --- --- --- --- --- 10 --- 
RSD-P 0 --- --- --- --- --- --- 0 --- 
Wr 99 --- --- --- --- --- --- 99 ≥ 80 

1 Historic data from all surveys conducted since 1999. 
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Year Age N 
Age 

1 2 3 4 5 6 
2001 2 14 172 328 --- --- --- ---
1997 6 1 116 276 349 396 485 555 
Mean --- 15 144 302 349 396 485 555 
SE --- --- 28 26 0 0 0 0 

1Mean Comparison 
  Small lakes/impoundments 176 271 384 431 483 --

  Large lakes/impoundments 169 280 358 425 494 --

Region IV 161 281 367 433 497 --

Statewide 168 279 360 425 490 --


1 Willis et al. 2001. 

Table 4. Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in frame net sets in White Lake, 2003.   

Table 5. 	 Weighted mean length at capture (mm) for walleye age-1 through 
age 6 captured in experimental gill net sets in White Lake, 1999 – 
2004. Note: sampling was conducted at approximately the same 
time during each year allowing comparisons among years to 
monitor growth trends. 

Age 
Year N 1 2 3 4 5 6 
2003 15 --- 332 --- --- --- 555 

Table 6. Stocking history (10-year) including size and number for fishes 
stocked into White Lake, 1996 - 2005. 

Year 
1996 

Species 
SXW 

Size 
adult 

Number 
140 

1998 
2005 

WAE 
SXW 
WAE 
WAE 

fingerling 
juvenile 
large fingerling 
large fingerling 

2,160 
1,460 

(spring) 1,060 
(fall) 9,170 
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Survey Year 
Year Class 

2004 2003 2002 2001 2000 1999 1998 1997 1996

 2003 --- --- 14 1 

Number stocked 
fry 

  small fingerling 
  large fingerling 	 1.5 2 

Table 7. 	 Numbers of walleye sampled (n) by year class and associated stocking 
history (Number stocked x 1,000) for walleye captured in White Lake, 
1999 - 2004. 
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Figure 2. 	Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), and relative stock density of preferred length fish 
(RSD-P) for black bullhead captured in frame net sets or experimental 
gill net sets in White Lake, 2003. 
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Mud Lake 


Site Description 


Location 
  Water designation number (WDN) 57-0013-00 

  Legal description T115N-R64W-Sec. 15 

County (ies) Spink 


  Location from nearest town Six miles south of Redfield


Survey Dates and Netting Information 
  Dates of current survey August 14 – 15, 2003 

  Date of most recent survey none 

Gill net effort 4 


  Frame net effort 10 


Morphometry (Figure 1)
  Watershed area (acres) 12,032

  Surface area (acres) 400

 Maximum depth (ft) unknown

  Mean depth (ft) unknown


Ownership and Public Access 
Mud Lake is not a meandered lake.  SDGFP does not maintain any access sites on Mud Lake.  A 
portion of Mud Lake is a game production area (GPA) managed by the SDGFP (Figure 1).  Mud Lake 
has mixed ownership including the State of South Dakota and private parties. 

Watershed and Land Use 
The Mud Lake watershed is comprised of a mix of 60% pasture, 35% cropland and 5%woodland. 

Water Level Observations 
Water levels were above the historic average, which has allowed sport fish survival and subsequently 
prompting this survey. 

Aquatic Vegetation and Exotics 
Not reported. 

Fish Management Information 
  Primary species black crappie, walleye, yellow perch 

  Other species black bullhead, common carp, green sunfish, northern pike, 


largemouth bass 

  Management classification warm-water seasonal 

  Fish consumption advisories none 
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Figure 1. Mud Lake location map. 
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Management Objectives 

1) Maintain a mean gill net CPUE of stock length walleye ≥ 10, a PSD of 40 – 60, 
and an RSD-P of 5 – 10. 

2) Maintain a mean gill net CPUE of stock length yellow perch ≥ 15. 

3) Maintain a mean frame net CPUE of stock length bullhead ≤ 100 and 
encourage commercial harvest during periods of high abundance. 

4) Monitor water levels and winterkill events. 

Results and Discussion 

Primary Species 

Walleye: Walleye CPUE was 0.2 and 4.8 for frame nets and gill nets, 
respectively (Table 1). No historical data was available from Mud Lake for 
comparison to determine historical trends; however, a gill net CPUE of below five 
would classify the Mud Lake walleye population as having moderate-low density 
when compared to other lakes in northeastern South Dakota. 

Aging data from the 2003 survey indicated the presence of two year 
classes including 1999 and 2000 (Table 2; Table 4).  Small fingerling walleye 
were stocked into Mud Lake in 2000 and 2004 (Table 3) and the 2000 year class 
comprised a large proportion of the walleye population (Table 2) at the time of 
this survey. The 1999 year class was likely attributed to high water during the late 
1990’s that joined Mud Lake and Twin Lakes allowing fish to move between the 
two water bodies. The success of the 2004 walleye stocking is unknown 
because no survey has been conducted on Mud Lake since 2003. 

All walleye captured in gill nets during this survey were over quality length 
(380 mm) yielding a PSD of 100 and an RSD-P of 21 (Table 1; Figure 2).  Growth 
of walleye in Mud Lake was exceptional with walleye reaching 466 mm total 
length by age-3. Similarly, the walleye condition in Mud Lake was good with Wr 
of walleye captured in frame nets and gill nets of 92 and 91, respectively.  No 
length related change in Wr of walleye captured during this survey was apparent. 

Black Crappie: Black crappie CPUE was 117.8 and 6.3 for frame nets and 
gill nets, respectively (Table 1). The abundance of stock length (130 mm) black 
crappie during this survey was relatively high.  Black crappie ages were not 
assessed during this survey; however, based on the length frequency, black 
crappie captured during this survey were all likely from a single year-class 
(Figure 2). The statewide mean back-calculated length at age-1 and age-2 were 
reported as 83 and 147 mm, respectively (Willis et al. 2001).  The mean length 
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at capture for black crappie in this survey was 129 so it appears that the black 
crappie in Mud Lake were from the 2002 year class and nearing the end of their 
second year of growth. Lengths of most black crappie captured in frame nets 
during this survey were below quality length (200 mm); thus, the PSD and RSD-P 
were each zero. Relative weight was 107 and 95 for black crappies captured in 
frame nets and gill nets, respectively (Table 1). 

Yellow Perch: Yellow perch abundance in Mud Lake was relatively low 
during this survey with frame net and gill net mean CPUE of 7.2 and 2.3, 
respectively. Lengths of yellow perch captured by any gear during this survey 
ranged from 141 to 196 mm. All yellow perch captured in 2003 were less than 
quality length (200 mm); subsequently, the PSD and RSD-P of yellow perch in 
this survey were zero. Mean Wr of yellow perch captured in gill nets was 90 and 
no size related condition pattern was apparent. 

Other Species 

Black Bullhead: Black bullhead CPUE was 79.8 and 33.3 for frame nets 
and gill nets, respectively (Table 1). Black bullhead ranged in length from 122 to 
145 mm with a frame net PSD of 6 and an RSD-P of 0 (Table 1; Figure 2).  The 
Wr of black bullhead captured in frame nets was 78. 

Other: Frame net CPUE of common carp, green sunfish, largemouth bass, 
and northern pike were 1.1, 0.2, 0.1, and 1.5, respectively (Table 1).  Common 
carp and northern pike were also captured in gill nets with CPUE of 13.8 and 0.3, 
respectively. No historic information was available to determine trends; however, 
it is likely that common carp, green sunfish, largemouth bass, and northern pike 
remain in relatively low abundance in Mud Lake. Few northern pike were 
captured but the pike that were captured were larger than quality length (530 
mm). Northern pike frame net PSD was 100 and the RSD-P was 53.  
Conversely, largemouth bass captured during this survey were less than quality 
length (300 mm) and the PSD was zero. The Wr of common carp, green sunfish, 
largemouth bass, and northern pike captured in frame nets ranged from 89 to 97 
and indicated that these fish species were of acceptable condition in Mud Lake.     

Summary 

Mud Lake has historically been considered a slough that occasionally filled 
with water. During the late 1990’s high precipitation increased water levels 
above the historic average and provided habitat suitable to provide a temporary 
sport fishery. High water levels connected nearby Twin Lake to Mud Lake and 
likely allowed fish to move from Twin Lake into Mud Lake.  The SDGFP stocked 
walleye small fingerlings into Mud Lake in 2000 and 2004 in attempts to establish 
a walleye fishery in the lake. At the time of this survey in 2003 the 2000 stocking 
appeared successful and dominated the walleye population in Mud Lake.   
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Since initial filling the water levels in Mud Lake have declined steadily and 
are well below the maximum depth obtained during the flooding of the late 
1990’s. Given the low water levels angler accessibility has been reduced and 
winterkill events are likely. Future fisheries management in Mud Lake will likely 
be dictated by water levels and especially the likelihood of winterkill events.  No 
lake survey has been conducted on Mud Lake since 2003 so the current status of 
the fishery is unknown. 

Management Recommendations 

1) Conduct fish population assessment surveys on an every-four-year basis (next 
survey scheduled in summer 2007) to monitor fish abundance, fish population 
size structures, fish growth, and stocking success. 

2) Stock walleye at 1,000 fry/acre every-other-year to establish consistent year 
classes.  Stock northern pike and yellow perch in cases of complete winterkill 
events to establish a fish population.  Monitor water levels and winterkill events 
to assess stocking strategies. 

3) Encourage commercial harvest of black bullhead to limit bullhead abundance 
when necessary. 
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Species 
Abundance Stock Density Indices Condition 

CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 
Gill nets 

BLB 33.3 9.4 11 4 0 --- 82 1 
BLC 6.3 3.2 4 7 4 7 95 1
COC 13.8 5.7 24 9 24 9 84 2
NOP 0.3 0.4 100 --- 100 --- 92 ---

  WAE 4.8 1.8 100 0 21 17 92 2 
YEP 2.3 2.7 0 --- 0 --- 90 5 

Frame nets 
BLB 79.8 37.0 6 1 0 --- 78 2
BLC 117.8 24.9 0 --- 0 --- 107 3 
COC 1.1 0.8 27 26 18 22 89 5
GSF 0.2 0.2 0 --- 0 --- 107 44 
LMB 0.1 0.1 0 --- 0 --- 97 ---
NOP 1.5 0.6 100 0 53 24 92 2 

  WAE 0.2 0.3 100 0 50 50 91 8 
YEP 7.2 2.6 0 --- 0 --- 85 1 

Year Age N 
Age 

1 2 3 4 
2000 3 16 135 322 424 --
1999 4 1 227 421 507 563 
Mean --- 17 181 371 466 563


SE --- --- 46 49 41 0

1Mean Comparison 

  Small lakes/impoundments 176 271 384 431
  Large lakes/impoundments 169 280 358 425
 Region IV 161 281 367 433
 Statewide 168 279 360 425 

1 Willis et al. 2001. 

Year Species Size Number 
2000 WAE small fingerling 83,790 
2004 WAE small fingerling 45,000 

Table 1. Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in experimental gill net sets, frame net 
sets, or night electrofishing in Mud Lake, 2003. Confidence intervals 
include 80 percent (± CI-80) or 90 percent (± CI-90). 

 
 

 

 

Table 2. Mean back-calculated length (mm) at age and standard error (SE) for 
walleye captured in experimental gill net sets in Mud Lake, 2003.   

Table 3. 	 Stocking history (10-year) including size and number for fishes 
stocked into Mud Lake, 1996 - 2005. 
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Survey Year 
Year Class 

2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 
2003 0 0 16 1 0 0 0 0 0 0 

Number stocked 
fry --- 

  small fingerling --- 
large fingerling --- 

--- --- --- --- --- --- --- --- --- 
--- 84 --- --- --- --- --- --- --- 
--- --- --- --- --- --- --- --- --- 

Table 4. Numbers of walleye sampled (n) by year class and associated stocking 
history (Number stocked x 1,000) for walleye captured in Mud Lake, 
2003. 
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Figure 2. Length frequency, catch rate of stock length fish (CPUE), proportional 
stock density (PSD), relative stock density of preferred length fish (RSD-P), and 
relative weight (Wr) of stock length fish for various fish species captured in frame 
net sets (BLB and BLC) or experimental gill net sets (WAE and YEP) in Mud 
Lake, 2003. 
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Twin Lake 


Site Description 


Location 
  Water designation number (WDN) 57-0002-00 

  Legal description T115N-R64W-Sec.8-10,15,16 

County (ies) Spink 


  Location from nearest town six miles south of Redfield, SD 


Survey Dates and Netting Information 
  Dates of current survey August 12 – 13, 2003   

  Date of most recent survey June 2 – 4, 1998 

Gill net sets (n) 4 


  Frame net sets (n) 10 


Morphometry (Figure 1)
  Watershed area (acres) 768,640

  Surface area (acres) 1,235

 Maximum depth (ft) 14

  Mean depth (ft) 7


Ownership and Public Access 
Twin Lake is a non-meandered lake managed by the SDGFP.  A single public access site is located 
on the northern shoreline and is maintained by the SDGFP (Figure 1).  Twin Lake is owned by the 
State of South Dakota and lands adjacent to the lake are generally under state or private ownership. 

Watershed and Land Use 
The Twin Lake watershed is comprised of a mix of 60% pasture, 35% cropland and 5% woodlands. 

Water Level Observations 
Water levels remain at the historic average.  The trophic state of Twin Lake is eutrophic. 

Aquatic Vegetation and Exotics 
Emergent and submergent vegetation are abundant throughout Twin Lake.  No un-naturalized exotic 
vegetation or wildlife was reported during this survey. 

Fish Management Information 
  Primary species black crappie, walleye, yellow perch 

  Other species black bullhead, common carp, fathead minnow, northern pike, 


white sucker

  Management classification warm-water permanent 

  Fish Consumption Advisories none 
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Figure 1. Twin Lake contour map. 
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Management Objectives 

1) Maintain a mean gill net CPUE of stock length walleye ≥ 10, a PSD of 40 – 60, 
and an RSD-P of 5 – 10. 

2) Maintain a mean gill net CPUE of stock length yellow perch ≥ 15. 

3) Maintain a mean frame net CPUE of stock length bullhead ≤ 100 and 
encourage commercial harvest during periods of high abundance. 

4) Monitor water levels and winterkill events. 

Results and Discussion 

Primary species 

Black Crappie: Black crappie CPUE was 39.9 and 2.3 for frame nets and 
gill nets, respectively (Table 1). The abundance of stock length (130 mm) black 
crappie during this survey was considered moderate.  Black crappie ages were 
not assessed during this survey; however, based on the length frequency black 
crappie captured were likely from at least three year-classes (Figure 2).  The 
statewide mean back-calculated length at age-1, age-2, and age-3 were reported 
as 83, 147, and 195 mm, respectively (Willis et al. 2001).  In this survey, the 
largest mode was apparent in the length frequency near 130 mm so it appears 
that the majority of black crappie in Twin Lake were from the 2002 year class and 
nearing the end of their second year of growth.  Subsequently, the PSD of black 
crappie captured in frame nets from Twin Lake was 15 and the RSD-P was 14 
indicating that most fish in the population were less than quality length (200 mm).  
The condition of black crappie in Twin Lake was good with mean Wr values of 
112 and 97 for black crappies captured in frame nets and gill nets, respectively 
(Table 1). 

Walleye: Walleye CPUE was 3.7 and 2.8 for frame nets and gill nets, 
respectively (Table 1). Prior to 2003 the most recent fisheries survey was 
conducted in 1998 at which time the walleye gill net CPUE was 0.7 and 
categorized as low density (Hubers and Blackwell, 1999).  The gill net CPUE of 
3.7 in 2003 indicates that the Twin Lake walleye population is a moderate-low 
density when compared to other lakes in northeastern South Dakota.   

Aging data from the 2003 survey indicated the presence of three year 
classes including 1998, 2000, and 2001 (Table 2; Table 4).  Small fingerling 
walleye were stocked into Twin Lake in 1998, 1999, 2000, and 2004 (Table 4). 
The 2001 year class evident during this survey was likely attributed to natural 
reproduction. The success of the 2004 walleye stocking is unknown because no 
survey has been conducted on Twin Lake since 2003. 
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All walleye captured in gill nets during this survey were over quality length 
(380 mm) but less than preferred length (510 mm) yielding a PSD of 100 and an 
RSD-P of 0 (Table 1; Figure 2). Growth of walleye in Twin Lake was exceptional 
with walleye reaching 411 mm total length by age-3, which surpasses the 
statewide (360 mm), regional (367 mm), and small lakes (384 mm) averages.  
Similarly, the walleye condition in Twin Lake was good with Wr of walleye 
captured in frame nets and gill nets of 92 and 91, respectively.  No length related 
change in Wr of walleye captured during this survey was apparent. 

Yellow Perch: Yellow perch abundance in Twin Lake was low during this 
survey with frame net and gill net mean CPUE of 1.2 and 3.8, respectively.  
Lengths of yellow perch captured by any gear during this survey ranged from 171 
to 261 mm. The PSD and RSD-P of yellow perch captured in gill nets during this 
survey was 20 and zero indicating that most yellow perch were below quality 
(200 mm) length. Mean Wr of yellow perch captured in gill nets was 89 and no 
size related condition pattern was apparent. 

Other Species 

Black Bullhead: Black bullhead was the most abundant fish species 
present in Twin Lake based on frame net catches.  Black bullhead CPUE was 
166.1 and 18.0 for frame nets and gill nets, respectively (Table 1).  Black 
bullhead ranged in length from 140 to 360 mm with a frame net PSD of 12 and 
an RSD-P of 4 (Table 1; Figure 2). The Wr of black bullhead captured in frame 
nets was 78. 

Northern Pike: The abundance of northern pike in Twin Lake was 
moderate-low density during this survey. Northern pike frame net and gill net 
CPUE was 2.1 and 1.0, respectively. Northern pike collected in all gears 
combined ranged in length from 622 to 905 mm.  The PSD of northern pike in 
frame nets and gill nets was 100 and the RSD-P was near 50 (Table 1; Figure 2).  
Condition of northern pike in Twin Lake at the time of this survey was good with 
mean Wr of 89 and 82 for pike captured in frame nets and gill nets, respectively. 

Other: Common carp and white sucker were other fish species 
encountered during this survey. Common carp CPUE was 7.4 and 27.8 for 
frame nets and gill nets, respectively. The CPUE indicates that the abundance of 
common carp in Twin Lake is moderate.  Common carp ranged in length from 
315 to 656 mm, had a frame net PSD of 8 and an RSD-P of 4.  White sucker 
abundance in Twin Lake was low with a frame net CPUE of 0.2.  White sucker 
were not captured in gill nets. The Wr of common carp captured in frame nets 
and gill nets was 87 and 88. 
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Summary 

Twin Lake has historically been considered a semi-permanent fishery.  
During the late 1990’s high precipitation increased water levels above the historic 
average and provided additional fisheries habitat.  In addition, high water levels 
connected nearby Mudd Lake and likely contributed substantially to Twin Lakes 
productivity and allowed fish to move among the two basins.  Hubers and 
Blackwell (1999) suggested the stocking of walleye small fingerlings for three 
consecutive years (1998 through 2000) into Twin Lake to establish a walleye 
population followed by a period of no stocking (2001 through 2003) to assess 
potential natural reproduction. At the time of this survey in 2003 the 1998 and 
2000 walleye stockings appeared successful and dominated the walleye 
population in Twin Lake.  A small number of walleye were captured that 
apparently were from a non-stocked 2001 year class; however, these fish may 
have been aged incorrectly and the numbers do not suggest substantial natural 
reproduction that would sustain the walleye population in Twin Lake. 
Consequently, walleye stocking is likely necessary to maintain the walleye 
population in Twin Lake. 

Since initial filling the water levels in Twin Lake have declined steadily and 
are well below the maximum depth obtained during the flooding of the late 
1990’s. Given the low water levels angler accessibility has been reduced. 
Future fisheries management in Twin Lake will likely be dictated by water levels 
and especially the likelihood of winterkill events.  No lake survey has been 
conducted on Twin Lake since 2003 so the success of the 2004 walleye stocking 
and the current status of the fishery is unknown.  

Management Recommendations 

1) Conduct fish population assessment surveys on an every-four-year basis (next 
survey scheduled in summer 2007) to monitor fish abundance, fish population 
size structures, fish growth, and stocking success. 

2) Stock walleye at 1,000 fry/acre every-other-year to maintain the walleye 
population.  Stock northern pike and yellow perch in cases of complete winterkill 
events to establish a fish population.  Monitor water levels and winterkill events 
to assess stocking strategies. 

3) Encourage commercial harvest of black bullhead to limit bullhead abundance 
when necessary. 
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Species 
Abundance Stock Density Indices Condition 

CPUE CI-80 PSD CI-90 RSD-P CI-90 Wr CI-90 
Gill nets 

BLB 18.0 8.9 4 4 0 --- 90 1
BLC 2.3 1.2 0 --- 0 --- 97 2 
COC 27.8 7.4 5 4 5 3 87 < 1
NOP 1.0 0.7 100 0 50 50 82 6 
WAE 2.8 1.4 100 0 0 --- 91 1 
YEP 3.8 2.5 20 19 0 --- 89 2 

Frame nets 
BLB 166.1 106.5 12 1 4 0 78 1 
BLC 39.9 14.6 15 3 14 3 112 4 
COC 7.4 4.0 8 5 4 4 88 1
NOP 2.1 0.9 100 0 43 19 89 7 

  WAE 3.7 1.3 100 0 24 12 92 1 
WHS 0.2 0.2 100 0 100 0 --- ---
YEP 1.2 0.5 17 20 8 15 99 3 

1 all fish sizes. 

Year Age N 
Age 

1 2 3 4 5 
2001 2 3 232 362 --- --- --
2000 3 7 151 335 421 --- --
1998 5 1 214 288 402 454 484 
Mean --- 11 199 328 411 454 484


SE --- --- 25 22 9 0 0

1Mean Comparison 

  Small lakes/impoundments 176 271 384 431 483
  Large lakes/impoundments 169 280 358 425 494
 Region IV 	 161 281 367 433 497
 Statewide 168 279 360 425 490 

1 Willis et al. 2001. 

Table 1. 	 Mean catch rate (CPUE; Catch/net night) of stock length fish, mean 
relative weight (Wr) of stock length fish, proportional stock density 
(PSD) and relative stock density of preferred length fish (RSD-P) of 
various fish species captured in experimental gill net sets or frame net 
sets in Twin Lake, 2003. Confidence intervals include 80 percent (± 
CI-80) or 90 percent (± CI-90). 

 

 

 

Table 2. 	 Mean back-calculated length (mm) at age and standard error (SE) 
for walleye captured in experimental gill net sets in Twin Lake, 
2003. 
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Year 	 Species Size Number 
1996 	 BLC adult 830 


NOP fry 1,200,000 

YEP juvenile 47,625 


1998 WAE fingerling 196,500 

1999 WAE fingerling 303,400 

2000 WAE fingerling 250,700 

2004 WAE fingerling 123,500 


Table 3. Stocking history (10-year) including size and number for fishes 
stocked into Twin Lake, 1996 - 2005. 

Table 4. 	 Numbers of walleye sampled (n) by year class and associated stocking 
history (Number stocked x 1,000) for walleye captured in Twin Lake, 
2003. 

Year Class 
Survey Year 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 
2003 0 3 7 0 1 0 0 0 0 0 

Number stocked 
fry --- --- --- --- --- --- --- --- --- --- 

  small fingerling --- --- 251 303 197 --- --- --- --- --- 
large fingerling --- --- --- --- --- --- --- --- --- --- 
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Figure 2. 	Length frequency, catch-per-unit-effort (CPUE; catch/net night) of 
stock length fish, proportional stock density (PSD), and relative stock 
density of preferred length fish (RSD-P) for selected fish species 
captured in frame nets or experimental gill net sets in Twin Lake, 2003. 
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Appendix A. Common name, scientific name, and professional abbreviation for 
select fish species. 

Common Name Scientific Name Abbreviation 
black bullhead Ameiurus melas BLB 
black crappie Pomoxis nigromaculatus BLC 
bluegill Lepomis macrochirus BLG 
channel catfish Ictaluras punctatus CCF 
common carp Cyprinus carpio COC 
European rudd Scardinius erythrophthalmus RUD 
fathead minnow Pimephales promelas FHM 
green sunfish Lepomis cyanellus GSF 
largemouth bass Micropterus salmoides LMB 
muskellunge Esox masquinongy MUE 
northern pike Esox lucius NOP 
pumpkinseed Lepomis gibbosus PUS 
smallmouth bass Micropterus dolomieui SMB 
spottail shiner Notropis hudsonius SPS 
rock bass Ambloplites rupestris RKB 
walleye Stizostedion vitreum WAE 
white bass Morone chrysops WHB 
white sucker Catostomus commersoni WHS 
yellow perch Perca flavescens YEP 
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Appendix B. Minimum length categories (mm) utilized for stock density indices. 

Species Stock Quality Preferred Memorable Trophy 
Black bullhead 150 230 300 380 460 
black crappie 130 200 250 300 380 
bluegill 80 150 200 250 300 
common carp 280 410 530 660 840 
green sunfish 80 150 200 250 300 
largemouth bass 200 300 380 510 630 
muskellunge 510 760 970 1,070 1,270 
northern pike 350 530 710 860 1,120 
rock bass 100 180 230 280 330 
saugeye 230 350 460 560 690 
smallmouth bass 180 280 350 430 510 
walleye 250 380 510 630 760 
White bass 150 230 300 380 460 
Yellow Perch  130 200 250 300 380 

Stock density indices are utilized to quantify and describe size structure.  Stock 

density indices were proposed by Anderson and Wege (1978) and further 

modified by Gabelhouse (1984) with a model based on five length categories.  

Stock density indices are utilized as a fish quality index that describes fish in 

terms of specific length categories. 


Proportional stock density (PSD) = Number of fish ≥ quality length/Number of fish 

≥ stock length * 100 


Relative stock density of preferred length fish (RSD-P = Number of fish ≥

preferred length/Number of fish ≥ stock length * 100 


PSD values from 40-70 generally contain an acceptable mix of all fish lengths. 

PSD values < 40 have a high percentage of small fish. 

PSD values > 70 have a population comprised mainly of larger fish. 


RSD-P values generally range from 0 to 60 and depend on management 

objectives of the fishery. 


Catch per unit effort (CPUE) = No.  Fish/# net sets or Fish/time fished.  In this 

report CPUE is represented as fish per net night (net sampled for 24 hours, or 

overnight). 
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Wr is an index utilized to gauge the general condition of the fish.  It describes if a 

fish’s weight is in proportion to its length.  Among other things it indicates 

reproductive status, forage availability and habitat suitability.  Condition indices 

utilized as proposed by Wege and Anderson 1978: 


Relative weight (Wr) = W/Ws * 100 


W= weight of the fish 

Ws = standard weight for a fish of that length. 


Wr values of 95-105 are commonly cited optimum values.  Wr values as low as 

80 are commonly viewed as acceptable in freshwater fisheries management.  
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	Table 1. Mean catch rate (CPUE; Catch/net night) of stock length fish, mean relative weight (Wr) of stock length fish, proportional stock density (PSD) and relative stock density of preferred length fish (RSD-P) of various fish species captured in experimental gill net sets or frame net sets in Blue Dog Lake, 2004.
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	Figure 4. Length frequency, catch rate of stock length fish (CPUE), proportional stock density (PSD), and relative stock density of preferred length fish-(RSD-P) for yellow perch captured in gill net sets in Opitz Lake, 2003 –2005.

	Pickerel Lake
	Figure 1. Pickerel Lake contour map.
	Table 1. Mean catch rate (CPUE; Catch/net night) of stock length fish, meanrelative weight (Wr) of stock length fish, proportional stock density(PSD) and relative stock density of preferred length fish (RSD-P) ofvarious fish species captured in experimental gill net sets, frame netsets, or night electrofishing in Pickerel Lake, 2003 - 2005.
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	Table 3. Mean catch rate (CPUE; catch/net night), proportional stock density (PSD), relative stock density of preferred length fish (RSD-P), and relative weight (Wr) for primary management species captured in experimental gill net sets, frame net sets, or electrofishing in Lake Alice, 1999 - 2005.
	Table 4. Mean back-calculated length (mm) at age, standard error (SE), and length increment (Increment; mm) for walleye captured in experimental gill net sets in Alice Lake, 2004.
	Table 5. Weighted mean length at capture (mm) for walleye age-1 through age 6 captured in experimental gill net sets in Lake Alice, 1999 – 2004.
	Table 6. Mean back-calculated length (mm) at age, standard error (SE), and length increment (Increment; mm) for European rudd captured in frame net sets in Alice Lake, 2004.
	Table 7. Stocking history (10-year) including size and number for fishes stocked into Lake Alice, 1966 - 2005.
	Table 8. Numbers of walleye sampled in gill nets (n) by year class and associated stocking history (Number stocked x 1,000) for walleye captured in Lake Alice, 1999 - 2004.
	Figure 2. Length frequency, catch-per-unit-effort (CPUE; catch/net night) of stock length fish, proportional stock density (PSD), and relative stock density of preferred length fish (RSD-P) for black bullhead captured in frame nets in Lake Alice, 2003 - 2005.
	Figure 3. Length frequency, catch-per-unit-effort (CPUE; catch/net night) of stock length fish, proportional stock density (PSD), and relative stock density of preferred length fish (RSD-P) for northern pike captured in experimental gill net sets in Lake Alice, 2003 - 2005.
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